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Section I 


HOW TO USE THIS SERVICE MANUAL 


This manual applies to the Model S-430 and S-450 Scanning Electron Microscopes 


and systematically covers, in the troubleshooting procedures, the information 


required for locating faulty points starting with various phenomena appearing in 


the instrument. 
observed. 


(1) Understand the outlined compositions of the instrument. 


(2) Understand the composition and function of each display unit. 


For using this manual effectively, the following items should be 


(3) Unde rstand the meanings of phenomena derived from faulty conditions when a 


trouble occurs, and examine such faulty points to be repaired according to 


the troubleshooting procedure. 


(4) Prepare extension cords for checking details of circuits according to the 


troubleshooting pr 


ocedure. 


(5) Prepare a circuit tester having an impedance of 20 kQ/V or higher to be used 


for circuit checks. 


General troubleshooting procedures are as follows: 


Phenomena ph 


Examination of 


Understanding 
of trouble con- 


enomena ac- 


cording to ditions derived be repaired 
troubleshooting from phenome- according to 
procedure na troubleshooting 


Detailed check 
according to 

detailed draw-' 
ings of printed- 
circuit boards 


Locating faulty 
points accord- 
ing to layout 
drawings of 
component 
parts in each 
unit 


Examination of 
faulty points to 


procedure 
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PRECAUTIONS ON HANDLING 


For the safety of the instrument as well as of the serviceman, the following pre- 
cautions should be taken into account on the handling. 
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(1) 


PRECAUTIONS FOR TRANSPORT 


Do not lift the instrument by holding the table. The strength of the table 
fitting is not sufficient for bearing the total weight of display unit and the 
column. Should the table be lifted, the display unit might slip off and crash 
down. Hence, it is recommended to disconnect the table for transport. 

Do not hold the instrument by means of the evacuating pipe, the secondary 
electron detector or the objective aperture fixed to the main console. 


The prepared pieces for transport should be applied to the main column before 
transportation. The specimen stage unit of S-430 should be removed and 
replaced by the prepared blind lid before transport. For S-450, the stage 
should be prefixed by the prepared screws. Both for S-430 and S-450, the 
sleeve for condenser aperture inside the column and the photomultiplier tube 
inside the detector housing should be removed betore transport. 


PRECAUTIONS FOR POWER CONNECTION 


When removing the front and rear cover of display unit, turn off the power 
switches marked "EVAC POWER" and "DISPLAY POWER" without fail. 


Connect the grounding wire correctly. Otherwise, not only will the instrument 
fail to operate normally but there may be.a shock hazard. Refer to item 3-3-4. 


Following units are dangerous with high voltages and should be handled care- 
fully. 


o High voltage transformer : max 30 kV 


o High voltage units for CRT and the post acceleration : max 10 kV | 


o Unit for photomultiplie r : max 600 V 
o PC-4 unit : max 600 V 
Oo: CRT = qv 

o Printed board "SG" | : max 600 V 
o Secondary electron detector * max 10 kV 


When replacing a fuse, turn off the main switch on the distribution board. 
When replacing the scintillator, turn off the DISPLAY switch without tail. 


Interval of min 5 sec should be maintained for the on-off operation of the 
"DISPLAY" switch. This is a precaution against the preheated CRT. 
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(7) Interval of min 5 sec should be kept for the on-off operation of the "EVAC" 
switch. Otherwise, mis -operation of the evacuating sequence may occur. 
The intervals are needed for the charge and discharge of the capacitors. 


2-3 PRECAUTION ON VACUUM CHECK 


When the vacuum is checked by means of Geissler discharge tube, the MANUAL- 
AUTO switch of the printed board for evacuating sequence should be turned to 
MANUAL position, or the EVAC POWER switch should be turned off. 

Otherwise, mis-operation may happen because of discharging impulses. 


` 
2.4 PRECAUTIONS ON TEMPERATURE RISE 


Temperature of the following units may run up to more than 55°C during normal 
operation. 


o Oil diffusion pump 
o Oil rotary pump 
o Power supply unit 
o Heat radiators for power IC's 


o Upper part of the condenser lens 


-5 OTHER PRECAUTIONS 

y Absolutely avoid touching the scintillator surface by hand.. 

2) Keep vessels containing flammable organic solvent away from the instrument. 
) 


Do not leave solder fragments inside the instrument to avoid "short-circuit" 
troubles. 


(4) Characteristics of photomultiplier are quite sensitive to light. 
Keep it protected from light radiation at all times. 


(5) Avoid any mechanical shock to the CRT and the photomultiplier. 


Section EE 


GENEE f INSTALLATION, | 


3-1 UNPACKING ko E 
3-1-1 Removal of Shipping Crate - 
(1) Remove the top and four side shipping panels. 


(2) Remove the shipping frames from the bottom panel of the shipping crate. 


3-1-2  Unpacking Procedure 


(1) Main Console 


Carry the main console (column, evacuating system, and rack) into the instal- 
lation room using a fork lift or by other appropriate means. 
Exercise care to avoid jolting the instrument. 


(2) Display Unit 
Exercise the same care as with the column. 
(3) Other Units 


Carry the other units into the installation room before unpacxing from their.. 
cartons. Keep the cartons upright and use extreme care. 


3-1-3 , Unpacking 
(1) Unpacking the Main Console 


Remove all vinyl covers from the main console.. The instrument should be 
kept free of dust after uncovering. 


(2) Unpacking the Display Unit 


Remove all vinyl covers from the-display unit. Untie the connector cords 
(interconnecting cables) from the chassis. 


(3) Unpacking of Other Units 
(a) .Take the other units out of the cartons. 
(b) Place large units (compressor, rotary pumps, etc. ) directly on the floor. 
` (c) Lay small, delicate, or fragile components (such as electron gun, etc. 
"^ which require careful handling) on soft paper spread over the floor. 
3-1-4 Check of Parts 


On unpacking all components as outlined in procedures 3-1-1 through 3-1-3, 
check for damaged or missing parts against the shipping list. 


TT 
i 


od a z . EAE g DERDE nda De ues dës CN EH o 
Ç ` A r y SQ «4 
"E ir x cd pe x D. EE 
eeh atte pr ri eb cl ti: ESO A 


PAM HAC - y D : gotu ii m Ka R 
Ka m QU ES Zi , ` » e tue i 
gt ke ye Lus: Phage ah DU DS EO A SEL Wales NES S A 
js d UO a EG iat Sp" e A ` Nue Š 
NC SEN ` i , BL F ES V^ uu ue 2 
idi dat Pals ots MM citar dor ic eit, os "eel OI fi adio nmt el race i tit car Mag api. aas E 


E : Se D BV eases tit Si š > E 
` ` . Eres . A o. + $ 
j te i Mord. 32 E s Q us ai ] Mr 
Moa Liga it, tl, ifa PP A E si i: AAA AIDA WP Ew Ip i m wegen 
" a BC PV adig A (APERA daa Seng d 


ET E sal lab rmbt itm 


3-2 


INSTALLATION 


3-2-1 Installation Requirements 


(1) 


(2) 


General A A 


Good environmental surroundings, normal for laboratory equipment should be 
provided. | | 


Avoid installing the instrument in the following locations: 


(a) Adjacent to the building power distribution room 


(b) Adjacent to an elevator 


(c) Adjacent to high-power equipment (for example, electric furnace, etc.) 
or its power source 


= 


Adjacent to arcing or high-frequency instruments 


( 
(e) Corrosive gas atmosphere 
( 


rh 


) Direct sunlight 
(g) Dust 
(h) Location subjected to frequent or severe vibrations 
(i) Avoid grounding the instrument with other electrical equipment 
Room Temperature and Humidity 
(a) Room temperature: 15° ~ 30°C 
Room temperature variation should not exceed 5°C during operation. 
(b) Humidity : Less than 70 fo | 
It is recommended that the room be air-conditioned. 
Power Supply 
115, 200, 208, 220, 230, or 240 V AC + 10 %, 50/60 Hz, 1.8 kVA 


Notes 1: Auto transíormer (option) should be used at 200, 208, 220, 230 or 
240 V area. 


2: The voltage fluctuation of the AC power line should be very slow. 
Grounding Terminal 


It is recommended to connect the instrument to a grounding terminal having 
a resistance of 502 or less. The grounding terminal should be exclusive 
for the instrument only and not in common with other equipment. 


Water Facilities 
Normal tap water, with minimum requirements as shown, is needed. 
Flow rate : 2 ~ 4 f/min 


Water pressure | 
(at the inlet port of water pressure relay’? 029 2 kg/cm? 


Water temperature s 10 ~ 25°C 
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Normal drainage is adequate. A filter is recommended in case of water 
containing excess impurities. 


(6) Stray Magnetic Field (at the installation site) 


; DER AC Components 


Same frequency component as 
that of the AC line supplied to 
the Model S-430/S-450. 


Different frequen- 
cy component from 
that of the AC 
power supply used 
in the Model 
S-430/S-450. 


| ; DC compo- 
| Con- | Mode nent 1) Observation Under 
i dition | and : conditions 
| . | scan scan speed other than 
speed | mentioned 
Photographing at left. 


| | All SCAN 
| SPEED settings 


| Maximum allow- 50 mGauss | 5 mGauss 
able magnitude | 


0.6 mGauss 


Maximum allow-|l] mGauss/ |l mGauss/5 min 0. 3 0.3 mGauss/5 min. 
| able fluctu- 5 min mGauss/ 
ation*) 5 min 


Notes : 1) The components due to terrestrial magnetic field are excluded 
from the values. 
| Terrestrial magnetic field in Japan : 


Horizontal component : 300 mGauss 
Vertical component : 350 mGauss' 
2) All values of AC components are effective values. 


| 3) If this value is less than 2 mGauss, it may be left out of consider- 
ation when observing intensity-modulated images. 


4) AC and DC stray magnetic field fluctuation is defined as varying 
monotonously and gradually with time lapse. Thus, magnetic field 
E fluctuation with pulse or step waveform should not occur. 
(7) Vibration 
For optimum performance, the instrument should,be installed in a terro- 
concrete or steel-concrete building meeting the.following conditions; 
(a) Situated on the first floor 


(b) No vibration source such as large machine tools, etc. in near proximity 


(c) Free from traffic vibration sources such as highway or railroad 
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(8) Site Requirements 
(a) Space required: 
A room of about 4 m x 3. 5 m (13 ft x 11.5 ft) is recommended. 
(b) Durability of floor : 


T otal weight of instruments 
Floor strength(ke m > installed in the room (kg) 
3 7 Floor area of the room (m^) 


(c) Dimensions of entrance : 


0.85 m wide x 1. 7 m high 
(34 inches wide x 67 inches high) (minimum) 


(d) Others.: 


Sliding curtains around the instrument is convenient. 
Photographic dark room in the immediate area is also convenient. 


(9) Installation Layout (See Fig. 3-1.) 


3-2-2 Installation Layout 


Place the main console and display unit as shown in Fig, 3-1. Leave some leeway 
for the table as itis not fixed at this point. Install the main console on the spacer 
provided. (Refer to Fig. 3-1.) ! 


pu ry Pump 
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Weight 
Y —— 
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Dis play = 
S| 
Ë Power Distribution E 
` Main Board (Use an S 
Water Trap Console exclusive switch) E 
and Drain e 
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Work Table a | 
i š l 
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4000 mm (13') 


Fig. 3-1 Installation Layout 
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3-3 ASSEMBLY 


3-3-1 Assembly of Display Unit (See Fig. 3-2.) 


(1) 


(2) 


Mount the display unit on a floor as flat as possible. 
If the console rack is unstable, insert the attached rubber sheets into the 
clearances between each leg and the floor, so that the table is mounted stably. 


Insert the photo CRT unit into the hole on the left side of the table so that the 
camera fixing stay is positioned on the display unit side, and fix the photo 
CRT unit securely using the attached setscrews at the upper corners. 


Mount the CRT-HV connectors and grounding wire for the photo unit. 


Mount the display unit at an easy-to-operate place on the table. 
Connect the display unit connectors as follows: 


Connect CN-300, CN-34, CN-1, and CN-5 to the power supply inside the 
table, connect CN-2 to the photo CRT unit, and also connect CN-29 to the HV 
transformer without fail. (For the standard high-resolution CRT, mount 
CN-3 and CRT-HV connectors.) 


Column 
Camera Mount 
Display 
Shock- 
Photo Unit | | Absorbing 
Mount 


PS Power Supply 
Top Cover . 


PS Power Supply 
CRT Power Supply 


HV Transformer 


Fig. 3-2 Earth Wiring Diagram for Column and Display Unit 
(Rear View of Console Rack)  ' ` 
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3-3-2 Removal of PS Power Supply PC Board Holder (See Fig. 3-3.) 


Detach the top cover from the PS power supply, and also exfoliate the fixing 
materials from the PC board holder. | 


Fixing 
Material 


Fig. 3-3 Top Cover 


3-3.3 Wiring between Column and Display Unit 


(1) Connect DEF, condenser, gun alignment, detector, 100 V AC power cord, 
and high voltage cable from the power supply to the column. For fixing cables 
to the column console rack, see Fig. 3-4. 


100 V AC Power 
Supply Te rminal 
Board 


Column Console 
Rack 


100 V AC / 
Power Supply 


Cord from 


TOSS 
En 


Rotary Pump Switch on Power Cooling Water Hose 
Power Supply Distribution Board 


Fig. 3-4 Rear View of Column Console Rack 


(2) Mount the HV cable to the HV transformer inside the table. Fix the cables to 
the column by the fixture mounted on the rear cover when the assembly work 
is finished. 


(3) Connection of Detector Cords (See Fig. 3594 ) 


Bind the detector cords as shown in Fig. 3-5 so that they do not touch the 
photomultiplier HV unit. 


RI Uren s 


; Detach three 
Screws with 
Washers 

K 


» 97; HB j 
|] VT 


DC Doa r 
Supply = rans 


Fig. 3-5 Top View of Display Unit 


To Column 


(4) Connection of 100 V AC 


(a) Connect 100 V AC from the switch box on the room power distribution 
board to the power terminals on the rear of the column. Connect one end: 
oí the grounding wire to the column console rack and the other end to | 
ground. Turn ofí the EVAC and DISPLAY switches on the front Hense of 
the column without fail before starting the connection work. 

For cord connection, see Fig. 3-6. 


Display Vacuum 


i Display 100 V AC Terminals 
Terminals 


Display Earth Terminal 


l- 2 3 4 5 6: T 8 72-10-11 32.13 14-15 


Room Light Te rminals 


A Rotary Pump Grounding 


Terminal 


Grounding Terminal 
from Power Distri- . 


Rotary Pump’ Input Terminals a 


100 V AC for 100 V AC from 
Terminal Power Distribution Board 


Fig. 3-6 Connection of Terminal Board on Column Console Rack 
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! 

| 

| 
al (b) When the switch on the room power distribution board is employed for the 
i auto transformer, make sure using à circuit tester that the output voltage 
of the output terminal is 100 V. 


'5) Connection of Auto Transformer 


When mounting this instrument at a place where the line voltage is other than 
100 V AC, the auto transformer must be used. 


Pd 


o Make sure that the output voltage of the auto transformer is 100 V after 
installation. If the output voltage is not 100 V, perform tap selection of the 
auto transformer or line voltage value. For the AC input wiring and ground 
wiring with the auto transformer installed, see Fig. 3-7. 
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100 V AC 


Only Power Distri- 


bution Board 
Switch 


CG Zen 


Column . Auto 


Ka Terminal Transformer 
Board 
ch Fig. 3-7 
| 3-3-4 Grounding Connection (See Fig. 3-2.) 
| | Connect grounding wire as specified below, otherwise image troubles and other 
failures may result. | 
; | 
E Photo CRT unit -—— CRT HV unit 
| | " -30 kV transformer aime Column shock-absorbing mount 
| M 
| PS power supply . -—— Column console rack 
| | 
i 
fel Rotary pump power supply 7 Ground 
d TT 
SCH 
|] 
| 
i 3-8 


3-3-5 Assembly of Rotary Pump (See Fig. 3-8.) 


Oil Filter 


Console ` 
Hack | d 


Ls 
| wa. 


Rotary Pump 
Power Supply 
Crounding Wire 


Rotary Pump 
Power Plug Socket 


Rotary Pump 


Fig. 3-8 Assembly of Rotary Pump and Evacuating Pipe 


(1) Detach seal washers and butterfly nuts for transportation from the mounting 


(2) 


(3) 


(4) 


(5) 


part ofthe oil filter, and assemble the oil filter. 


Insert the rubber tube to the rotary pump to connect the rotary pump and 
weight to each other. 


Connect the weight and evacuating valve box by the 1 m rubber tube. 


Connect the rubber tube connecting the weight and evacuating valve box to the 
oil diffusion pump heater via the left side (on the power terminal board side) 
. of the column console rack. | 


Clamp the connecting part of the rubber tube by the fastener so it won't slip 
out. I 


Insert the 100 V AC connector and grounding wire to the power terminal board 
of the column console rack. 
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3-3-6 Mounting of Water Supply Hoses (See Fig. 3-9.) 


(1) Connect the water supply hoses as shown in Fig. 3-9. Itis recommended for 
facilitating the insertion of the water supply hoses to the city water faucet to 
apply a thin coat of vacuum grease to the faucet. 


Hydraulic Relay 


Drain Water 


Natural Drainage Type ` EL S 
(The Drain Hole is Flush 


with Floor Surface) Supply Water ` 


* Fastener Mounting Parts 
(3 positions) 


Fig. 3-9 Installation of Water Supply Hoses 


(2) Clamp three inserting parts of the water supply hoses by using fasteners to 
fit respective port grooves. 


(3) The water supply port (city water plug) should be lower than 1 m. 


The drain hole should be flush with the floor suríace. In addition, a water 
circulator, if employed, should be mounted lower than 1 m. 

3-3-7 Assembly of Main Console 

o Removal of fixing bolts of main console l 


After detaching the front and rear covers, remove four fixing bolts connecting 
the load plate and console rack to each other, and also remove the spacer 
between the load plate and the console rack. 
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Four Fixing Bolts 


Fig. 3-10 Removal of Fixing Bolts 


3-3-8 Assembly of Fixed Aperture Assembly 


(1) 


After detaching the front cover from the column, make sure that the evacuating 
sequence auto/manual switch is at auto. 


Run cooling water to the oil diffusion pump. 

Turn on the switch on the power distribution board. 

Turn on the EVAC POWER switch on the front panel of the column. 
Depress the EVAC pushbutton. 

After 4 — 5 minutes, set the EVAC pushbutton to AIR. 


Aiter vacuum leak of the column, open the electron gun assembly as shown in 
Fig. 4-5, and insert the fixed condenser aperture. For the S-450/S-430 fixed 
condenser aperture, see Fig. 4-6, 


3-3-9 Assembly of Column Table 


(1) 


(2)^ 


In Case of S-430 Instrument 


Insert four screws with washers at the rear of the table into the console rack. 
If these screws cannot be inserted, loosen them to allow their insertion. 


In Case o£ S-450 Instrument 
(a) Perform vacuum leak of the column. 


(b) Set the specimen feed knobs of the specimen goniometer stage to the 
following specimen exchange position. 
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(c) Detach the four fixing screws for transportation from the Specimen 
goniometer stage. See Fig. 3-11. 


Fixing Screw for 
Transportation (x4) 


Fig. 3-11 Fixing Screws for Transportation 


(d) Pull the specimen goniometer stage out of the column, and detach it from 


the specimen goniometer stage arm holder while supporting it by both 
hands. ° 


(e) With the specimen goniometer stage (including the arm) detached from ` ` 


the column console rack, mount the table onto the column console rack’ 
in the same manner as with S-430. | 


(f) Mount the specimen goniometer stage while taking care not to allow the 


Specimen goniometer stage arm to touch the table hole, otherwise vi- 
bration troubles may result. 


(g) Mount 4 mm dia. chrome-plated screws into the mounting positions of the 
fixing screws for transportation for the purpose of good appearance. 


3-3-10 Installation of Head Amplifier (See Fig. 3-12.) 
1) Insert the pnotomiultiplier tube into the head amplifier case. 


( 
(2) Clean the cathode face of the photomultiplier tube- using gauze. 
i 


3) Apply a drop of silicone oil for photomultiplier tube to the center of the cathode 
face of the photomultiplier tube. 


` 


(z) Insert the head amplifier into the cylinder, and lightly turn the head amplifier 
clockwise and counterclockwise two or three times after allowing the cathode 


tace of the photomultiplier tube to make contact with the light guide face. 
See Fig. 3-12. 
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Photomultiplier Tube 
Cylinder ' Cathode Face 


\ 


Light Guide Head Amplifier 


Photomultiplier Case 
Tube 


Specimen Chamber 


Fig. 3-12 Installation of Head Amplifier 
(5) Fix the head amplifier to the cylinder using three setscrews. 


3-3-11 Assembly of Specimen Goniometer Stage of S-430 

Mount the specimen goniometer stage mounting flange in the direction specified in - 
the disassembly procedure. 

3-3-12 Confirmation of Assembly 


After completion of all assembly work, check all assembly procedures thoroughly 
for correctness. For the bundled wires of the column console rack, see Fig. 3-13, 


(1) Don't Forget to Connect the Grounding Wire. 


Connect the grounding wire to the shock-absorbing mount by utilizing the 
grounding terminal serew on the shock-absorbing mount at the rear of the 
specimen chamber. 


(2) Fix the connector wiring to the console rack at A and B. 
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Fig. 3-13 Connection of Connectors to Column 
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Section IV 
COMPOSITION OF MODEL S-430 AND S-450 


4-1 OPERATING PRINCIPLE 


Fig. 4-1 shows the block diagram of ope rating principle of Model S-430/S-450. 
The electron beam emitted from the electron gun is focused by three electro- 
magnetic lenses and irradiated onto the specimen surface to form an electron 
probe. Various information can be obtained from the specimen by means of the 
interaction between the electron probe and the specimen surface (or material). 


Of this various information, the secondary electron serves as a substantial 
information source in SEM. The secondary electron produced from the specimen 
surface is.captured and accelerated to bomba rd the plastic scintillator where it is 
converted into light. The light thus obtained is then fed to the photomultiplier 
aíter passing through the light guide and converted into an electric Signal, which 
is then amplified by both preamplifier and main amplifier to be an intensity 
modulation signal of the electron beam on CRT. The electron beam Scanning on 
CRT synchronizes with scanning of the electron probe on the specimen. 

Contrast ofthe final image is formed according to the change in intensity of the 
emitted secondary electron which depends upon variations of specimen profiles. 
A three-dimensional image having a sufficient depth of focus is also formed by a 
fine electron probe. | 


The magnification in SEM is determined according to the ratio of the constant scan 
range (12 cm in the lateral direction and 9 cm in the longitudinal direction) of the 
electron beam to the scan range of the electron probe on the Specimen surface and 
can be selected optionally and continuously by the magnification control. 

For example if the scan range on the specimen surface is 12 pm x 9 jm, magni- 
fication is x10, 000. 


4-2 COMPOSITION OF MAIN CONSOLE 


Fig. 4-2 shows the schematic diagram of the microscope column, which is com- 
posed mainly of the electron gun having an electromagnetic axial alignment system, 
condenser lenses inclusive ofa self-cleaning aperture, objective lens, deflection 
coils and stigmator coil, objective lens movable aperture, secondary electron 
detector, specimen goniometer stage, and evacuating system. These elements will 
be summarized below : 


4-2-1 Electron Gun 


Fig. 4-3 is a sectional view of the electron gun. Its axial alignment is done by 
mechanical horizontal alignment screws and electromagnetic alignment knobs. 
The acceleration voltage ranges from 1 kV to 30 kV (plus 50 kV at option). 


The mechanical axial alignment can be done by four semi-fixed horizontal align- 
ment screws. The electrical axial alignment knobs employ an X, Y system with 
<oils supplied with a current of £250 m A maximum. 
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The gap between the anode and the Wehnelt cylinder is as follows: 


Acceleration 


V oltage Gap . : Remarks 
1 — 2 kV | Replacement part 


5 — 30 kV 5 mm Standard 


(Continuously variable system for electron gun anode : Option) 


The electron gun insulator on the atmospheric air side is sealed with Freon gas to 
prevent discharge. The Freon gas is introduced through the Freon gas inlet and 
then sealed if discharge occurs due to high humidity, etc. The filament is set so 
that the distance between the filament tip and the Wehnelt cylinder tip is 0.1 mm to 
0.2 mm, and then the filament tip is positioned at the center of the Wehnelt hole 
by adjusting the four filament centering screws. 


The emission current under normal operation is about 120 pA at an acceleration 
voltage of 20 kV. If the filament tip is excessively protruding with reference to 
the Wehnelt hole, the emission current increases and the saturation point becomes 
indefinite or the emission current will not be saturated. 


On the contrary, if the filament tip is. excessively withdrawn with reference to the 
Wehnelt hole, the emission current decreases and the maximum intensity cannot 
be obtained. ) 


4-2-2 Condenser Lenses 


Fig. 4-4 shows a schematic sectional view of the condenser lenses. 

Two condenser lenses are substantially unified and connected in series, thus re- 
quiring one power supply only. The resistance value of the condenser lenses con- 
nected in series is about 24 Q. Inserted inside the lens magnetic yoke is a self- 
cleaning aperture and a helisert spring (Fig. 4-5, 4-6), which serve to prevent 
contamination of the magnetic yoke and electron beam path due to scattering of the 
beam. The aperture (1 mm ID x 6mm OD x 10 um thickness) is made of 
molybdenum. 


Of the four apertures inserted into the condenser lens assembly the first aperture 
requires no cleaning since it is subjected to irradiation with a dense electron 
beam. However, itis recommended to clean the second aperture once every four 
months and the third aperture once every two months. 
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Fig. 4-2b Sectional View of S-450 SEM Column 
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1-3 Sectional View of S-450/5-430 Electron Gun 
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4-2-3 Deflection Coils and Stigmator Coil 


Fig. 4-7 shows a schématic sectional view of both deflection coils and stigmator 
coil assembled inside the objective lens. The deflection coils employ a toroidal 
System. The angle alignment of the 1st and 2nd deflection coils has been factory- 
adjusted and locked before shipment of the instrument. 


4-2-4 Objective Lens 


. Fig. 4-7 shows a sectional view of the objective lens. It is directly fixed to the 


specimen chamber assembly. 

At the lower pole piece hole section, a pole piece protection cylinder of l. 4 mm 
dia. is provided. An objective lens movable aperture is set to the principal plane 
of objective lens. 


Condenser 
Lens ` 


: — ` Cover 


Fixed Aperture 


Fig. tera Sectional View of Objective Lens, 
Scanning Coil, Stigmator Coil for S-430 
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4-2-5 Objective Lens Movable Ape rture 


Fig. 4-8 shows a sectional view of the objective lens movable aperture. 

It is made of molybdenum and 10 vm in thickness. The aperture plate is provide 
with four holes; 100 pm, 200 pm, 300 um, and 400 pm in diameter. 

These different holes are used as follows : 


100 um dia. (notch 4): For long depth of focus 
200 pm dia. (notch 3): For ordinary uses 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 300 um dia. (notch 2) For specimens forming a poor contrast, which 
l ! require a relatively large electron beam current. 
| 

| 

| 

| 


400 pm dia. (notch 1): For x-ray analysis (dispersive type) 
`> 
The depth of focus in SEM can be obtained by : 
e 


- a) 


where 24f : Depth of focus 


e 


Semi-angular aperture of electron probe to be irradiated 
onto the specimen 


= 


Magnification 
d . Final spot diameter 


y - Resolution of CRT 


For example, when semi-angular aperture @ = 3 x 1072 radian, magnification 
9 


M = x1,000, final spot diameter d = 100 A, and resolution of CRT Y = 0.1 mm, 
then the depth of focus 2 Af is about 33 um: 


Be careful particularly when baking and cleaning the aperture plate of objective 
lens movable aperture since it is very thin and apt to break easily. 
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4-2-6 Secondary Electron Detector 


Fig. 4-9 shows the construction of the secondary electron detector. 

Silicone oil should be used to bond the glass scintillator to the light guide and also 
re light guide to the glass surface of the photomultiplier. However, be careful 
not to let the silicone oil bubble, otherwise the light transmission efficiency 
lowers. All soldering joints of lead wires for the secondary electron acceleration 
voltage (POST HV +10 kV) should be free from sharp ends SO as to prevent dis- 


charging. 


4-2-7 Specimen Goniometer Stage (S-430) 


Fig. 4-10 shows 4 schematic sectional view of the specimen goniometer stage. 
It is of a draw-out type with X, Y, Tilting, and Rotation control modes. | 
Table 4-1 shows the performance and accuracy of the stage. The vibration re- 
sistance depends upon mounting site conditions, etc. However, if the amplitude 
of indented image edges due to vibrations is within O. 5 mm at a magnification of 


x100, 000 (it is recommended to use à magnetic tape as specimen) when the 
instrument is mounted in a place: subjected to relatively little vibration, the 
ay be considered normal. If the specimen gonio- 


specimen goniometer stage m 

meter stage vibrates, check the following points. 
1. If the Y - movement guide is loose. 
2. If the fixed screw is loose. 


if X-, Y-movement knobs or other part is loose. 


2s 
Table 4-1 Performance and Accuracy of 
Specimen Goniometer Stage 
(a) Performance 
| — Movement 
, Knob Movable Range per Knob 
Graduation 
| s Rotation 
X movement knob 0 ~ 20 mm 10 um 0.5 mm 
Z (Working Distance) 5 ~ 15 mm 
O O O Semi-fixed 
S Rotation o. 180° 
B Tilting 5* SEET 
(b) Accuracy 
Item Accuracy 
Image drift when specimen goniometer Less than #2 pm 
stage is being stopped (X, Y) 
Meandering of specimen goniometer Less than 5 um 


stage (X, Y) Range (within 4 mm) 


Reproducibility of specimen 
goniometer stage poa 


Less than 5 pm 
Range (within + mm) 
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4-2-8 Specimen Goniometer Stage (S-450) 


(1) Composition 


The specimen goniometer stage is provided with five kinds of specimen moving 


mechanisms. 

o Specimen rotation (called R and indicated by ( f ) mark) 

o Specimen tilting. (called T and indicated by (C) ) mark) 

o Vertical movement of specimen (called Z and indicated by (+) mark) 
o Plane movement (called Y and indicated by (+ —) mark) 

o Plane movement (called X and indicated by ( ) mark) 


These movements can be indicated by the three-dimensional orthogonal axes 
as follows : 


Electron Beam Irradiating Direction 


The above mechanisms serve as the main guide portions of the specimen 
goniometer stage. Fig. 4-ll indicates à sectional view of the specimen 
goniometer stage, Fig. 4-12 indicates the front view of the specimen gonio- 
meter stage as viewed from the front of the column, and Fig. 4-13 indicates 
the plan of the specimen goniometer stage. 


The specimen goniometer stage including the above guide portions is composed 


of the following : 
o Each guide portion 
o Drive knobs and drive shafts 
o Specimen goniometer stage base assembly 
o Specimen goniometer stage lock assembly 
(2) Construction 
Eie, tell = 4-13 indicate the entire construction. 
o For the X, Y knobs and drive Assembly, see Fig. 4-14. 
O For qu. SB. ams and X lock knobs and drive shaíts, see Fig. 4-15. 
o ForR,T, Rr Z. and 7 lock drive assembly, see Fig. 4-16. 


o For R guide and T mount, see Fig. 4-17, 
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o For Z guide and Y-movement mount, see Fig. 4-18. 

o For X movement mount and Y-guide base, see Fig. 4-19. 

o For X base guide, see Fig. 4-20. 

o For Y drive lever assembly, see Fig. 4-21. 

Read the above figures carefully, and locate the actual parts correspondingly. 
Now, the major parts ot the specimen goniometer stage will be detailed. 

(a) Linear Guide 


System for both X and Y movement, except that their shapes differ from 
each other due to their compositions. A cemented carbide (TOSHIBA 
TANGALLOY G5) tip is bonded to the V-grooved aluminum base by epoxy 
resin. This guide is supported at three points consisting of two steel 
balls in the V-groove and one bearing opposite to the guide. 


The following figure indicates the X-movement guide assembly as an 
example. | 


X - Movement 


Guide Bearing 
Steel Ball ; | Y 
EN | Bearing 
Guide 
ye 
Pp =p 
Cemented 


Carbide Tip 
X-Movement Guide Holder 
(Arm holding the movable 

_ base in PW direction) 


| Sprin 
" | H 8 


Bearing 


Main Base ee 
Face Plate 


Steel Ball (x 


y 


~ X-Movement 
Guide 


Main Base Guide 


Bearing Spring 


P Arrow View 
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(b) 


(d) 


(e) 
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Z Guide 


This guide adopts the slide system using a bearing and a stainless steel 
shaft. The shait is V -grooved and supported by nylon ball and spring for 
the purpose of preventing rotation and eliminating play. 


T Guide 


This guide adopts a swing system by holding one end using a bearing and 
holding the other end by a Delrin split bush. 


Screw (to adjust friction force) 


g 

` l Bearing 

Split Bush / T-Drive Shaft 
Plate Spring -— 
(to give a SS tn T-Mount Bearing 
force in P J | 
direction) T Movement Mount 


R Guide 


This adopts the full ball bearing system us ing 48 nylon balls which are 
employed tor electrically insulating the specimen Stage. 


Drive System of Each Movement 


X... The movable mount is directly moved by the microhead via a stee] 
ball for eliminating the effect of rotating force. 


y... Same system as for X, provided that a lever is employed, since 
the operating direction differs from that of X-movement by 90°. 


Z ... Rack pinion system 
T... Direct movement using rotating knob 
R... Worm plus worm gear shaft | 


Each knob and movement mount are connected bv the spline expansion/ 
contraction and universal joint system. 


Y-Drive Lever Assem bly 


The movable range of the X-component is secured by using 4 slide bear 
(made by ORIGIN). The rotating shait of each lever employs a pivot 
bearing (ORIGIN) and a pivot (quenched SKD) to eliminate play. 
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(3) Performance 


Reproducibility E 

Backlash JD — 40 k 

Linearity t sess than 1 D 
Vibration resistance : About l y in amplitude 
Hysteresis ` 3 

Specifications 


Movable range X, Y : 0 ~ 40 mm 
Z : 0 ~ 30 mm (WD: 5 ~ 35) 


` 
| eT : «20 ~ 90° 
| R : 360° continuous 
| (4) Disassembly and Assembly of Specimen Goniometer Stage 


The specimen goniometer stage assures an accuracy of u order. 
However, itis designed in such a structure that the above accuracy can be 

| obtained automatically when the work is done according to the following pro- 
cedure while observing precautions described below. 


o Precautions Before Disassembly 


( 


) Understand the construction thoroughly referring to Figs. 4-11 ~ 4-21. 


a 
b) Wear gloves so as not to contaminate any part during disassembly. 


( 

(c) Disassemble the unit on a table while taking care so as not to lose parts 
in the course of the disassembly work. Be careful since 6 steel balls 
and 48 nylon balls are apt to roll. 


(d) Disassemble the unit for each block, and keep disassembled parts tor 
each block in good order. 
o Disassembling Procedure 


This specimen goniometer stage can roughly be divided into the following 
Seven portions. 


Each knob assembly (Figs. 4-14 — 4-15) 
T mount and R assembly (Fig. 4-17) 


X-movement mount and Y-guide base (Fig. 4-19) 


) 
) 
c) Z guide and Y -movement mount (Fig. 4-18) 
) 
e) 


(a 

(b 

( 

(d 
( X-base guide assembly (Fig. 4-20) 
(£) Y-drive lever assembly (Fig. +-21) 
(g 


) Other specimen stage base assembly (Figs. 4-11 ~ 4-13 indicating the 
entire view) 


EE EE M OU = 
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o Procedure 


(a) Disassembly oí Base Assembly and Specimen Goniometer Stage 


(b) 


1) Loosen screws (3 (Fig. 4-17) to disconnect the absorption 
current wiring, and also detach the cover. I 


2) Loosen screw (Fig. 4-11) to separate the base assembly from 
the specimen goniometer Stage.. 


Disassembly of Knob Assembly 


1) Loosen two screws D (Figs. 4-15 and 4-16) at the tip of each knob 
drive assembly. 


2) Turn knob base (2) (Fig. 4-15) counterclockwise. 


3) Detach two springs (3) (Fig. 4-14) at the tips of X and Y knobs having 
the same shape. 
Loosen three screws (4) (Fig. 4-14) to detach the component. 


4) Loosen base (5) (Fig. 4-14) counterclockwise. 
T Mount and R Assembly 


After opening the T-mount bearing, loosen screw (6) (Fig. 4-11). 
Pull the T-mount and R assembly in the screw direction. 


X-Movement Mount, Y -Movement Mount, Z-Guide, and Y -Movement . 
Mount Assembly f 


1) Loosen spring (Fig. 4-13). 

2) Loosen screw (3 (Fig. 4-13) to detach two bearings. 
3) Pull these parts in the direction opposite to the knobs. 
Z -Guide and Y-Movement Mount 

1) Detach spring (7) (Fig. 4-13). 

2) Loosen two screws (9) (Fig. 4-13) to detach the bearing. 
3) Loosen two screws (Fig. 4-13) to detach the part. 
X-Base Guide Assembly 

Loosen two screws © (Fig. 4-11). 

Y-Lever Assembly 

Loosen two screws 08 (Fig. 4-11). 


Now, disassembly of each block is completed. 
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The cautions on disassembly and assembly of each part are as given below. 


(a) Knob Assembly 


X, Y Knob 
Split Groove 


/ 


"^ Microhead 


Clamp three screws evenly to assure 
smooth rotation of the microhead. 


T, R, Z, Z-Lock Knobs 


: 6 Eliminate play of the shaft by 
T locking the shaft using these two 
H / Mats? PID: 
l 5 


Obtain overall 
parallelism. 


(c) Y-Movement Mount and Z-Guide Assembly 
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(d) T-Mount and R-Guide Assembly 


TR Assembly 


Nylon Ball 


Lock Screw x 4 


Clamp lock screws 


Adiust screws to 
e without fail. 


eliminate play at 


(1) and (2) - 


(e) x Movement Mount and Y-Base Guide 


O should move smoothly. 
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(f) 


Y-Lever Assembly 


Y -lever assembly (D#25310583) 


Clamp the pivot lightly and make 
sure that no play exists. 


(5) Troubleshooting 


(a) 


(b)" 


Noticeable Backlash (X, Y) 


Check if each knob screw is securely clamped. 


Check if spring (a) (Fig. 4-13) is normally fixed to the tip of X, Y 
knob. 


Check if bearing (Fig. 4-13) is properly mounted. 

Check Y -lever pivot (C) (Fig. 4-13) for play. 

Check if springs (D) (E) (Fig. 4-13) are properly mounted. 
Check if Y-guide shaft (E) (Fig. 4-13) is securely clamped. 


Check if slide bearing (G) (Fig. 4-11) is properly mounted without 
looseness. 


Poor Reproducibility (X, Y) 


Same as 1) ~ 6) in (a) above. 


Check if four steel balls H) (Figs. 4-11 and 4-12) are mounted to 
each guide assembly. 


Check steel ball taces e (Figs. 3-11 and 4-12) of each guide 
assembly for dust deposit. 
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(c) 


(d) 


Vibration 
1) Same as 1) ~ 7) in (a) above. 


2) Check if T-mount shaít brake (D (Fig. 4-11) is securely mounted 
without looseness. (Check if the T-knob torque exceeds 500 g/cm). 


3) Check if R-ball holder (7) (Fig. 4-11) is securely mounted. 

4) Checkifal~ 2 mm gap exists in the specimen goniometer stage 
base lock K (Fig, +-10 

5) Check if the table and column contact each other. 


6) Check if the city water pressure is higher than specified. 
Adjust it toa flow rate of 2 liters/min. 
7) Check if external vibrations are noticeable. 


* 


8) Check screws of each part of the column for looseness. 
9) Check the rear cover of the console rack for looseness. 
Each knob does not move. 


Check the screw (D (Fig. 4-11)at the tip of knob drive shaft for loosenes: 


Disassemble and check it. 
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Square Shaft Inner Guide O-Ring 
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Fig. 4-16 Construction of Each Drive Shaft 
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Specimen Stub T Universal Shaft 
/ 


R Universal Shaft 


Set Spring 
Insulation 
Ball / Specimen Holder 


Ball Holder 


Fig. 4-17 Construction of R Guide and T Mount 
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X-Base Guide 


Base ji 
Stage Holder Base 
Front Cover 


Fig. 4-20 Construction of X-Base Guide Assembly 
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Fig. 4-21 Construction of Y -Drive Lever Assembly 
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Name of PC Board 
HEAD AMP 
AL/STG 


DEF AMP > 

. 
MAG IND 
CONTROL 
HV INDICATOR 
BEE 


B/C-METER 
MAG IND 
MAG SW 
SCAN SPEED 
LENS 


PS-1 
PS-2 
PS-4 
PC-H10 


PC-H30 


PC-HPM 


| 


` 4-3 COMPOSITION OF DISPLAY UNIT 
4-3-1 Function of Each PC Board 


Function 
SE signal pre-amplifier 


Gun alignment amplifier 
Stigmator amplifier 
Image shift amplifier 


PP = s 


CRT X and Y deflection amplifier 


Column X and Y deflection amplifier 


Spot killer circuit 


Magnification indicator control 
HV ON-OFF switch 


Emission meter circuit 


Sawtooth wave generator 
Video amplifier 
Blanking signal generator 


Brightness and contrast indicator 
Digital magnification indicator 
Magnification selector 

Scanning speed selector 


Cond lens power supply 
Obj lens power supply 
Acc voltage selector 
Working distance selector 
Focus monitor circuit 
Photo speed selector 


DC power supply 
DC power supply 
CRT HV 600 V, 100 V 


CRT HV (photo and view) 
Post HV 


Gun Acc HV 
Filament power supply 


Photomultiplier HV 
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4-3-2 Block Diagram ot Display Units 


Reference eL 
oltage 
Voltage Switch GUN AL X 
GUN AL Y 
` 
STIG X 
STG Y 
Alignment 


= Image Shift X 
Nu Image Shiít Y 


Fig. 4-22 Alignment and Stigmator Circuit 
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GA X 


IS X 


IS Y 


Ll cams utum NN = 


ex: FEES 


Reference 
Voltage 


Photo - Head L/P Main 
mult Amp Filter Amp 


MANUAL 


Acc. 


Voltage 
Switch 


Fi 


t 


Condenser 
Lens PS 


Condenser 
Lens 


Control 
Switch 


Objective 
Lens 


Objective 
Lens PS 


Control 
Switch 
WD Focus 


Focus 
Monitor 


Dynamic 
Focus 


g. 4-23 Lens Current Power Supply 


AUTO 


Blanking Photo 
Circuit CRT 
DATA O 
DISPLAY 
O View 


BLANKING CRT 


Contrast 
Indicator 


Fig. 4-24 Video Signal Amplifier Circuit 
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Fig. 4-25 Magnification Indicator Circuit 


Reference 
Voltage 


Fig. 4-26 


Acc Voltage 
Switch 


Amplifier 


Emission 
Display 


Gun, HV and Emission Current Indicator 
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Section V 


EVACUATING SYSTEM 


3-1 COMPOSITION OF EVACUATING SYSTEM 


Fig. 5-1 indicates the block diagram of the evacuating system. 

Unlike conventional EMs, valves V1 ~ V3, LV1, and LV2 shown in Fig. 5-l are 
assembled into one valve box. 

The valves are opened or closed by vertically moving the valve directly coupled to 
the solenoid. 


Fig. 5-2 indicates an external view of the valve box. 
` 


Column 


Evacuating System 


Fig. 5-1 Evacuating System 
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Ut 


A s A A AAA o EE E RR 
ka A TS x= A RA is A 


Valve Box Latching Solenoid Microswitch 


E Evacuating Pipe 
Ms \ 


\ . Lv2 X! 
| \ x V2 N N 


Flange 


Fig. 5-2 External View of Valve Box 


(1) The valve box is provided with a built-in evacuating passage. 2 
Namely, this valve box may be-regarded as a valve concentration system plus 3 
built-in evacuating pipe. 

The evacuating pipe connected to RP is provided below V3. 
The evacuating pipe shown in Fig. 5-2 is connected to the bottom of the 
specimen chamber. 


(2) Fig. 5-3 indicates the valve construction. 4 
The valve can be disassembled together with the latching solenoid by detaching | 
the flange. . y 
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Push Screw 


AH Gh me nap ss, — 9 


š 
1 


Setscrew 


Latching Solenoid 


Bearing 
Spring 


Spacer 
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Flange 
a 


O-Ring 


Fig. 5-3 Valve Construction 


The latching solenoid is positioned by the push screw so as to maintain normal 
holding force. The £ dimension must be maintained before and after disassembling. 
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5-2 EVACUATING SYSTEM SEQUENCE 
2-2-1 Composition of Sequence 


Fig. 5-4 indicates the composition oí the evacuating system and its flow chart. 

This sequence is fully automated. When turning on the EVAC switch, the micro- 
scope column is kept under high vacuum or atmospheric pressure according to the: 
AIR selector switch setting. E 


-2 Safety Measures d 
(1) Power Interruption 


If power interruption occurs the instrument Operates in the same manner as } 
if the power supply were turned off. All valves are closed and air leaks from j 

the rotary pump (RP). - After power recovery, the instrument is reset to the 1 
status before power interruption according to the sequence. 3 


(2) Water Interruption 


The buzzer informs the operator of a water interruption. 
The DP is turned off to close Vl simultaneously, for the purpose of preventing | 
backstreaming of oil into the column. 


(3) Vacuum Leak 


If the vacuum in the microscope column becomes > 0.01 Torr, the high 
voltage is automatically turned off. 

If it deteriorates to >0.1 Torr, Vl is closed. Then, the back pressure of 
DP is evacuated for 30 seconds, and pre-evacuation is done. 


(4) Malfunction of Valves 


The valve operation is always checked by microswitches. Ifa valve mal- 
functions, the sequence stops operating to insure safety. 


(5) Overheat oi DP 


If DP heater temperature exceeds 250*C, the DP heater power supply is 
automatically turned otf. 
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as shown in Fig. 5-5, the valve moves vertically by switching operation. 
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5-2-3 Valve Circuit 


f 


Tach valve in the valve box is driven by latching solenoid. When the current flows 4 


Once the valve operates, the piston is fixed by: the built-in permanent magnet, and d 
it will not be operated unless a force exceeding 10 kg is applied. | 


Resistor Re is always connected with the other coil and cancels the magnetic force | 
of the permanent magnet. | ! 


The coil rating is a short-time rating, so continuous long-time current flow to 
the coils is not permitted. 

The maximum allowable current flowing time is about 1 minute. 

In this sequence, this time is set to 0. 3 sec. 


0. 6A 


5-2-4 Circuit Composition 


Tine evacuating sequence circuit is composed of three PC boards PC-12, PC-14, 
and PC-15, and external control switch. For details, see the circuit diagram. 


Each PC board functions as follows; 
(1) PC-12: 


This is the automatic control PC board for the evacuating sequence system. 
It opens and closes each valve automatically by the external switch. 
It also contains the Pirani vacuum gauge circuit 


(2) PC-14: 


This PC board accommodates the power supply and manual switch required 
for valve operation. The manual valve open/close operation can be done by 
this PC board only. 


(3) PC-15: 


This PC board is used for connecting the valve body and PC boards. 
It comprises a surge absorber and resistor Re. 


This sequence is designed to be solid-state using semiconductors except the valve 
current polarity switching and vacuum gauge output relays. 
It features high reliability with various safety circuits. 
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9-2-5 Operating Principle of Circuit 


The evacuating system sequence employs digital ICs (TTL, Hitachi HD25 series). IR, | 
includes the NAND, NOR, INVERT gates and à one-shot multivibrator as a i 
umer. For each digital IC operation, refer to respective manuals. IS 


Now, the specially designed evacuating system sequence circuits will be described. dis ] 
(1) One-Shot Multivibrator Time Reduction Circuit 


Fig. 5-6 indicates this circuit diagram, and Fig. 5-7 indicates the time chart. 
When the input changes from L to H, IC17 is triggered, and one pulse de- 
termined by R and C is outputted. If the input remains unchanged as H, Q11 
remains turned off, and the time constant is determined by R51 and C14. 


Maui pp iR Mti 


When the input returns to L again after triggering IC17, Ql11 turns on, and 
the time constant is determined by R66 and C14. Accordingly, the pulse is 
completed within a remarkably reduced time as compared with the former. 


= —— — Caras tay 


This is designed to obtain a 15-sec delay time securely until V3 is open after 
V2 and V4 have been closed. | | 


D | 
bed < C TOMO y 


H I | OUTPUT 
L ] 
T | 
t NE " L 
Ja! 
Td = 0.7: Bal, C14 
Tav=| 0, Bop, Cl4 


Fig. 5-6 


(2) Valve Drive Circuit 


Fig. 5-8 indicates the V1 valve drive circuit. 


A relay is employed to switch the polarity of the current flowing to the latching 
relay. The breaking capacity of this relay is 3 A at 30 V DC, but it decreases to 
less than 1 A at 100 V DC. Accordingly, the current is not fed to the relay during 
its switching operation for the purpose of protecting the relay, and this circuit 
flows the latching solenoid current for 0.3 sec only. 

The solenoid current is given with a delay of the chattering time (0. 1 sec) after 
the relay contact has been closed by utilizing an idle contact of this relay. 

Fig. 5-9 indicates the time chart at each point. 

R28, C14, R32, and Cl6 produce a delay time of 0. 1 sec, while R26, C13, R30, 
and C15 produce a current flowing time of 0. 3 sec. 

R serves as the discharge protection resistor for capacitors C13 ~ C15. 

^4 and R15 compose the solenoid coil current limiter circuit. 
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5-2-6 Troubleshooting | 1 
(1) Check the Power Supply Circuit ] 
(a) Check ii 100 V AC is applied 1 


(b) Check if tuses are blown out 


(c) Check if the specified voltages are obtained 


(2) Check PC-14 (after detaching PC-12 from the connector) H 


(a) If 100 V DC does not appear, output transistors Q8, Q9, etc. may be à 
faulty. n 


(b) Operate each valve with SWl set to MANUAL, to See if they operate hi 
normally. If the relays operate normally with 100 V DC applied but a 


valve does not operate normally yet, transistors Q18 ~ Q22 may be i! 
broken, 


(3) Check PC-12 by Connecting it to PC-14 


SO E A ae - 
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(a) Check power supplies (+8 V, £15 V) for vacuum gauge. 
The meter should deflect when changing VR1. 
If the meter remains at zero, the rneasuring probe may be broken. 
`. Š 


(i art teen 


(b) Check if digital IC output versus each input meets the truth value table. 
` (However, since HD2523 is an open collector type IC, its output does not 
always meet the truth value table.) Check its pe ripheral circuit too. 


€————Á————— masm 


5-2-7 Adjustment of Vacuum Gauge . 


(1) Adjust the VR-01 until the vacuum gauge registers 100 at the atmospheric 
pressure. 


deinen m 


(2) For adjusting the meter relay contact, evacuate the microscope column for. 
at least l hour. (This adjustment may be done at once when the micros cope 
column has been evacuated continuous ly. ) 

Switching point of fine and coarse evacuation : 

Leak the column at first. 

Perform evacuation soon after completion of leak and adjust the VR-03 knob 
so that coarse evacuation is switched to fine evacuation 100 to 110 seconds 
later. At that time, the vacuum gauge. should register about 20. 
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(3) Adjust the HV relay contact by turning the VR. -02 knob so that the HV 
relay operates when the vacuum gauge registers 10-15 (HIGH Lamp). 
The degree of vacuum is about 5 x 1074. mmHg at that time. 
When checking vacuum leakage, evacuate the microscope column 5 hours or 
more continuously after a vacuum of 5 x 10-? mmHg or better has been at- ` 
tained. Then, shut off the instrument. The degree of vacuum should be about 
5 x 1072 mmHg (vacuum gauge indicates about 20) after leaving the instrument 
10 hours. It may also be inspected qualitatively by confirming the absence of ae 
evacuating noise of the rotary pumps when starting evacuation next morning : 
after stopping the instrument the previous day. 
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minutes until the gauge registers the degree of vacuum exactly since 
the transient response of the measuring bulb is slow with reference to 
the vacuum change. | 


Note : It should be noted when adjusting the Pirani gauge that it takes several D 
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5.2-8 Manual Operation of Evacuating System 


Observe the following procedure. | 
(Switch position : AUTO/MANUAL control assembly on the printed circuit board. 
PC-14)) : 


(1) Ordinary evacuating system operation : 
(a) AUTO/MANUAL switch —— n o AUTO 
(b). V l< v3, LV1 switches ———————- OFF | 
(2) When evacuating the entire microscope column by manual operation : 


(a) Make sure the AUTO/MANUAL, and VI ~ V3 plus LV1 switches are set 
asin (1) above. 

(b) AUTO/MANUAL switch —————=> MANUAL 

(c) V3 switch A ON (30 seconds) 

(d) V3 switch —— OFF | 

(e) V2 switch —— > ON 

(£) 


f) Wait about 2 minutes until the Pirani gauge registers about 20. 
Then, V2 > OFF 


(g) V3 switch — ON 
h) Vi switch ——————— — — > ON 


(i) Wait about 3 minutes until the Pirani gauge registers 10. 
Now, evacuation is completed. 


5.3 ASSEMBLY OF EVACUATING SYSTEM UNIT 
5-3-] Removal of DP and Valve Unit 


(1) After turning off the EVAC main switch, wait for a while until DP is cooled 
down. Detach in advance connectors of PC board which may interfere with 
the removal of DP and valve unit. 


(2) Insert wooden blocks below DP so as not to drop DP directly. Have at least 
two workers carry the DP and valve unit, since they are heavy. 


~ (3) Detach three screws indicated by arrows in Fig. 5-10. 
(+ 


) Detach the nut shown by arrow in Fig. 5-11. 
(5) Hold the DP unit by hands so that it will not move. | 4 
(6) Have one worker remove the wooden blocks while the DP unit ts being held by 


another worker as described above, and detach the DP and valve unit slowly 


from the console rack. 
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Fig. 5-10 Fig. 5-11 


5-3-2 Installation of DP and Valve Unit 


` Reverse the above procedure while taking care so as not to cause deviation or off- 


centering of axis when connecting the main evacuating pipe and valve box (see 
Fig. 5-12) to each other. 
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Section VI 
TROUBLESHOOTING 


Para. 6-1 thru para. 6-10 indicate troubleshooting block diagrams. Since it 
becomes very complicated to sort out troubles in detail and ail of these troubles 
cannot be described, this section describes the methods of locating causes of 


troubles from symptoms which may be produced in the display unit, 


regarding 
the basic items. 


If a trouble occurs, locate its possible cause from the symptoms according to 
this troubleshooting block diagram, and find the unit to be examined. 
` 


6-1 OPERATING PROCESS CHART IN ORDINARY OPERATION. 


Main switch ON 


Vacuum OK ~ x 1079 mmHg 


Display switch ON 


No| Vacuum is normal? 
EIC SN Indicator lamp 


Confirm that AN x 


u aa 4 PER - |NO Turn |BRIGHTNESS . És 
> ppears?. sob aloe uide + MODE is not FOCUS 
TES ^ MONITOR. 


YES HIGH —- ON 
Filament ON . Exchange filament 
| Emission current [NO | : 
I Filament is broken 
flows ? | | 
YES 
A ee  ———————À = 
Set knobs on 1 Ç] SCAN 3 Low Mag | 
display unit 2 SE ON d 


Objective aperture 
is located at the 
center? 


Adjust gun. 
| alignment 
(XY) knobs 


Image appears on 
CRT when increas- 
ing contrast? 


YES 


NO 


Set to high magni- 
fication ( - 10, 000x) 


iri ass 


appears? Correct astigmatism 


Perform axial 
alignment of 
electron gun 


A O 


Turn CONTRAST knob 
counterclockwise 


Adjust condenser 
current to increase 
beam current 


NO 


Evaporate specimen 
again 


Excite condenser 
lens strongly 


Evaporate scintil- 
lator again 


A T 


Clean objective 
aperture 


Observe image 


i 

i 

H 

: 

H 

i 


Photography | 
Use CONTRAST and BRIGHTNESS meters, | 


Note: For details of operation, see instruction manual. 
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6-2 EVACUATING SYSTEM DOES NOT OPERATE NORMALLY 


EVAC switch ON 


AAA 


NO 


OK (Vacuum < 5 x 107? mmHg) 


Check RP, oil 
| level, motor, 
etc. 


Check cables 
and connectors 


ee SE! E R ^ e RM r, 
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` Š 
SENE | “op Ge Pirani gauge 
DP operates operates 
water? 
normally? 
OK See Notes (1) and (2). 


—BÓ 


Deteriorated 


Vacuum ? Leak? — 


Pirani gauge 
HV relay ON 


Evacuating 
valve? 


1. Check if DP oil 
deteriorated 
Check if DP voltage 


is normal 
. Check if cooling 
condition is normal 


UJ 


| 
| 
| 
| 
| 
| 
| 
| 


D 


Indicator lamp 
HIGH lights on 
console panel 


(1) See Schematic Diagram of Evacuating System. 
(2) See Evacuating System Sequence. 

(3) See Adjusting Method of Vacuum Meter. 

(4) Confirm auto-manual setting before check. | 


Notes : 
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6-3 ABSENCE OF RASTER ON CRT 


Display switch ON 


SCAN MODE is 


set to [ ] 2 


Meter deflects Check m 


BRIGHTNESS 


indicator lamp when turning VIDEO 

d e - SIGNAL 
lights rightward BRIGHTNESS CONTROL 
from the center? knob clockwise? system 


X sweep is normal? NO {Check SCAN I | | 
Y sweep is normal? CONTROL SYSTEM 


YES 
Video signal to CRT is |NO [SPOT KILLER circuit is | NO [Check SPOT 
normal ? normal? KILLER circuit 
¡YES YES 


Check if CRT voltage Check VIDEO SIGNAL CONTROL 
is normal SYSTEM (BLANKING CIRCUIT, 


in particular) 


Check CRT 
HV unit 


If accessories are provided, repeat the above 
check by disconnecting them one by one. 

Accessories S-5006A, S-5003A, and S-5004, 
in this order, mav be related to this trouble. 


NO 


CRT HV (10 kV) 
appears? 


| Electron Gun HV ON(20 kV) 


| Filament Current ON SIGNAL SELECTOR 


| 
| 
x 
OFF 

| CONTRAST Fully clockwise | au 
T e | SCAN SPEED . O 
U | MAGNIFICATION Minimum 
| | 
| | 
| ` | 
AE A L. 


ES 
atcur 20 «200 E we 
b < 
(About 50 - 200 pA at 20 kV)? See Troubleshooting 6 10 
YES 


Image appears when 
objective aperture is 
detached (Set to 0) ? 


PM HV is normal? 


YEO Set objective aperture 


to normal position 


Check PM HV unit 


CRT brightness changes 
when turning BRIGHTNESS 
knob ? 


Check VIDEO SIGNAL 
CONTROL SYSTEM 


YES 


COND LENS Scale 5. 


magnification 
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Electron beam 
reaches specimen? 


wane <s wam Q s wñ — LL E 


This can be measured directly by the Specimen 
| current. If this meter is not avallable, remove 
| the objective aperture, and judge it by checking if 
| CRT brightness changes when turning electron 
YES ` gun alignment knobs. 


| If brightness does not appear, place a light source 
lamp in the specimen chamber, and check if light 

| can be seen through the electron beam path when 

| observing light from the electron gun assembly, 

| If light cannot be seen, disassemble and clean the 
microscope column to remove dust, so that light 

| can be seen normally, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


NO Note: Be careful with the 
internal resistance of 
meter, since a 10 MQ 
resistor is inserted in 
the POST HV output 


circuit, 


POST HV (+10 kV) 
is normal? 


Increase specimen current, and obtain 
reflected electron image in the secondary 
electron mode. If image does not change 
when turning on and off POST HV, the 

POST HV is defective. 


Image appears 
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6-5 ROUGH IMAGE APPEARS 


ace 20 ~ 25 kV, Condenser Current Knob Position: 7.0 ~8.0 

! SE ON, Contrast indicator green lamp 

| Objective Aperture 0.2 mm dia., WD - 5 mm, Tilting Angle - 0? 
| Specimen: Magnetic tape. Magnification : 100, 000x 


— De e 


| Instrument operates normally. 
Rough image is caused by 
defective specimen preparation 
or wrong operation, 


Image can be observed? 


Noise decreases as 
condenser current is 
decreased? 


The following causes 
are possible 


|YES 


r 
IL. Filam ent is saturated: 


Use at saturated point. 


2. Objective aperture is contaminated : 
Clean 


3. Electron gun alignment is improper: 
Adjust gun alignment knobs to the 
brightest position. 


Replace. 


5. POST HV lowers : 
Check POST HV +10 kV. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 4. Photomultiplier tube is deteriorated : 
| 

| 

| 

| 

| 

| 6. Scintillator is faulty : 
| Replace. 


| 
— E ii 
| 1, Micro-discharge at POST HV: 


Check lead wire to detector and HV cable. 


| 
| 
| 
| 2. Charge-up due to defective scintillator mounting part: 
| Install the scintillator again. 

| 

t 


| 

| 

| 

| 

| 

| 

| 

3, Photomultiplier tube is deteriorated: Replace : 


| 
| 
| 
| 
| 
E 
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6-6 ASTIGMATISM CORRECTION IMPOSSIBLE 


[ 
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| For examining astigmatism correction, use a conductive | 
| Specimen such as magnetic tape, which does not require 
| any evaporation. If specimen evaporation is needed, 

| appearance of astigmatism or image drift may be caused 


| 
| 
| 
| 
| 
- by evaporation failure. | 


Astigmatism degree largely 
Changes if STIGMA (X, Y) 

knobs are fully turned counter- 
clockwise or clockwise? 


| wasapi w w a E ss 
i Za r7 == => i 
- ¡ Change objective lens | 
D | , 


Check STIGMA. circuit- 


Objective aperture is current so that image 
inserted at the center? | rotates at CRT center. 
| | Observe image at low 
IYES | | magnification. | 


22223 a gau Loc dl 


L. 


Contaminated 


Clean the aperture 
Not contaminated 
Not contaminated Clean electron beam path 


Electron optical system 
axis is aligned? 


Objective aperture is 
contaminated ? 


Perform axial alignment 
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6-7 EMISSION CURRENT FLUCTUATES 
fluctuates ? ER Se de leshooting 6-2 

| TES 
| NO 
| Discharge : 

]) Clean insulators. Check 30 kV 

` HV- circuúit 

E 2) Check HV cable for i E oA 
1 leak. 


aemm . mam nm mA m mmt 


TTC d emt inet à rn ee cn 


cimus 


comen es 
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Cms de: LEE 


E AN 


Position filament 
correctly with 
reference to 
Wehnelt cylinder 


Emission current 
fluctuates when 

filament current 
flows? 


Check 30 kV HV 
circuit 


Filament current YES 
fluctuates? 


Notes: 1. If electron gun HV fluctuates, it can be checked by E 


fluctuating HV indication value on the emission meter 
(20 uA at 20 kV, for example). 


the vacuum interlinking switching relay of the Pirani gauge 
is deviated, vacuum may be poor, irrespective of normal 


| 

| | 
| x 
| 2. Evacuation is fully automated. However, if the timing of | 
| | 
| | 
| meter indication. | 


6 - 10 


ae nen PRETTY z ——————" 
Le Dn Ov A al, CGS SS E š 
LI RSE EAT EE, SESS 


mere ee ate ES D seals 


6-8 RASTER ONLY APPEARS ON CRT AND BRIGHTNESS CHANGES 


The following causes 
are possible 


1. Unstable head amplifier 


Raster only changes 
when POST HV and 
PM HV are turned off 


YES 


š 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 

J 


Unstable video amplifier 


- Unstable blanking circuit 


Ro Wi N 


Deteriorated BRIGHTNESS va riable 
resistor Replace 


EL Unstable CRT filament current E 


Unstable photomulti- 
plier HV or broken 


photomultiplier 
Discharge of Check POST HV system 
POST HV to eliminate discharge 


Raster changes when 
photomultiplier HV is 
turned on 


NO 
Raster changes when 
POST HV is turned on 
NO 


LES 
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6-9 BRIGHTNESS CHANGES WHEN OBSERVING IMAGE 


CRT raster only changes? 6-8 


eg See Troubleshooting 


Specimen is properly 
evaporated? 


NO | Evaporate specimen 
uniformly and 
sufficiently 


YES | 
. It is recommended for locating causes of bright- 
ness change to use magnetic tape or another 
conductive specimen which does not require any 
evaporation. | 
Emission current YES|See Troubleshooting 
fluctuates ? "16-7 
Photomultiplier HV YES| Check if PC-PM-HV 
fluctuates ? CN-32 (1) is +24 V 
NO normally 


Output shuuld be 


e 
POST HV tuctuates” IE POST HV t l0 kV 650 V + 15 % when: 


NO CONTRAST knob is 
turned fully clockwise 
j| YES 

— ibn diera SN GUN-ALIGN and 170 V + 15 % when 
GE | the CONTRAST knob 

¡NO is turned fully counter- 
Condenser lens current YESI Check lens power clockwise on the control 
fiuctuates ? supply panel. 

NO 
Scintillator is deterio - YES Replace scintillator 
rated ? 

NO 
Specimen stub is not YES] Ground specimen 
grounded? stub completely 

NO 


Column is contaminated? Clean column, objective 


aperture in particular 


6-10 ELECTRON BEAM IS NOT EMITTED 


YES | 


HV is obtained? D 


30 kV HV circuit 


Note : Indicated as 20 pÀ for 
YES 20 kV on Emission 
Meter, for Example. 


Plameni is belen? E 
|NO Een! 


| FILAMENT circuit 


Filament current 
tlows ? 
ES 


Y 
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Check 
30 kV HV 


unit 


Section VII 
AXIAL ALIGNMENT OF ELECTRON OPTICAL SYSTEM 


For the axial alignment of the S-430 instrument, refer to the instruction manual. 

The following description covers the axial alignment of the S-450 instrument when 
the condenser magnetic path has been detached or when the current center axis is 
adjusted. 
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AXIAL ALIGNMENT OF S-450 INSTRUMENT 
For applying the accele rating voltage, see the instruction manual. 
The condenser axial alignment should be done by servicemen only. 
Detach the condenser exciting current connector from the column. 
Set the SE switch to OF F and set the MAG to the minimum magnification mode. 


Adjust the electron gun horizontal alignment knob (See Fig. 7-1.) so that the 
maximum intensity can be obtained with the electrical gun-alignment control 
knob set to about the midpoint. 


Bring a characteristic specimen surface (hereinafter referred to as "object'') 
to the CRT center and focus it. 


Flow the first condenser lens current (for independently flowing the current 
to the first and second condenser lenses, see Figs. 7-2 and 7-3 as well as. 
description), and set the condenser lens current selector switch to 4 — 5. 


If the object set in step (6) is deviated from the CRT center under the condition 
in step (7), adjust the first condenser lens (hereinafter referred to as C1) 
axial alignment knob to bring the object to the CRT center. 


Turn otf the Cl current, and flow the second condenser lens (hereinafter 
referred to as C2) current. 


If the object is deviated from the CRT center under the condition in step (9), 
adjust the C2 axial alignment knob to bring the object to the CRT center, 


Repeat steps (7) ~ (10) for axial alignment. 


Reset the condenser lens exciting current connector as before, and turn on 
the SE switch. | 


If the object largely escapes from the CRT center, repeat steps (7) = (12) 
until the escape is minimized. 


METHOD OF OPERATING Cl AND C2 INDEPENDENTLY 
Detach the condenser lens exciting current connector. 


When it is desired to operate Cl only, short between (+)(1) and (-)(1) and also 
between (+) (2) and (-) (2) of the connector respectively by using clip wires 
prepared by servicemen. 


a r. P 
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(3) When it is desired to operate C2 only, short between (+) (1) and (-) (3) and 
also between (+) (2) and (-) (4) in the same manner as above. 


Gun Horizontal 
Axial Alignment Knob 


Fixing Screw (Don't move it) 


Cl Axial Alignment Knob 


C2 Axial Alignment Knob 


A —— mr ehm om noo 


Fig. 7-1 Axial Alignment Knob Layout 


Short-Circuit Wire 


E n mm enm 


| A (Cord Side) | | \ (Cola Side) 
| 4 Cl 
| i Wer) 
| Short-Circuit Wire 
Fig. 7-2 When Operating Cl Only 


Short-Circuit Wire 


(Cord Side) (Column Side) 


Short-Circuit Wire 


Fig. 7-3 When Operating C2 Only 
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8-1 CRT IN VARIOUS SCAN 


ELECTRON BEAM ON 


MODE 


NORMAL 


= 


SPOT 


FOCUS 

MONITOR 
. LINE 

ANALYSIS 


OBLIQUE 


Electron Beam : 


on Specimen 


MODES AND SCANNING 
SPECIMEN 


i 
| 
| 


Section VIII 
CIRCUIT ADJUSTMENT DATA 


CRT Elec- 
tron Beam 


| Fixed 


| 


| VIDEO 
| SIGNAL 


CRT Grid | 


bias 


SYSTEM OF 


Use 


Image Observation 


Information 
analysis from an 
Optionally selected. 
point on image 
(qualitative and 
quantitative ana- 
lyses by X-ray 
analysis and others) 


Setting of line 
analysis position 


CRT display of 
distribution of 
Signal intensity 
(ex. x-ray intensi- 
ty) on optional line 
of image (line 
analysis) 


Line analysis on 
entire specimen 
surface (an image 
like a relief can 
be obtained) 
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“VARIOUS SCAN MODES 


COLUMN X 


Ki 


*- | 


CRT X 


— áÁ— — ss PE 
di NS — ech zen - 
-- iride 
"idu d eiue NA 
ETE =; 


a ini ¿ Gage - — 
A tmm mai rn T kt 
ar 9 ms vam + & wen eT 


A A P AT E m trt rnm 1 


eege 
EE ge 


TIT 


AW 


X-POSITION 


pri 


L.A. FOCUS 


MONI- 
pes 


OBLIQUE 
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CURRENT WAVEFORM OF EACH BEAM DEFLECTOR CIRCUIT IN 
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See 


Y -POSITION 


Y - POSITION 


Y -POSITION 
(Fixed at 
KA > 


FOCUS 
MONITOR) 
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8-3 VARIOUS SYSTEMS OF BEAM DEFLECTOR CIRCUIT 


The deflection coils of microscope column and CRT are driven by the following 
circuits. 


(1) Non-Reverse Type 
(for deflection of CRT in various models) 


(2) Reverse Type 
(for deflection of CRT in various models) 


(3) Non-Reverse Current Variable Type 
(for SSM, HSM-2, 2A column deflection) 


1 
SE Vl x k 


Shunt ratio of ladder circuit) 


Note: Magnification is selected | 
$n by switching k. 


(4) Non-Reverse Current Variable Type 
(S-500 S-550, S-400 and S-700 column deflection) 


Note: Magnification is selected 
by switching Ry. 


A A asam warwa FLUTE. O teet mi ers om 
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es 
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Positive Feedback Type (Current Variable) 
(for HHS-2R column deflection) 


Ry Ro When Ri = R2 = R3 = R4 


io = — Vixk 
A AR 


R£ (K: Shunt ratio of ladder circuit) 


Note : Magnification is selectec 
Ladder E Ra by switching k. 
Circuit E. tio 


8-4 DC POWER SUPPLIES 


Unit 


PS] 


Pss 


Short- D — 
Output Voltage Output | Ripple  |Circuit rooping Volt. 
(+2 %) Current | Max. ¡Current eka: Setting | ae 
| geg ooo 
| 
l 


+20 V | 3.35 A 120 mVp-pli «2 A 13,546. 7A P  |DEF;CDLXY 
| | | 


MM CRTX-SLOW 


— 


. 
H 


50 mVp-p 


| 
x " 
| ian psp. | F |acc HV 
l 
| 


| | | (30 kV) 
+24 V A. 124 mVp-p| | P 10 kV HV 
m | | | | PM HV 
+5 V | 0.5 A [10 mVp-pl0. 15~ | 0.525- | F [sa vA 
| | 0.3 A 1. 0A | 
+15 V | 0.5 A [15 mVp-p|0. 15~ | 0525- | F | 
| | i 0.3 Al 1. 0A | | 
-15 V | 0.5 A | 5 mVp-p |0. IER 0.525~ | F | 
| 0.3 A] LOA | | 
+24 V 0.7 A |24 mVp-p/0.21- | 0.37= | FP CRT 
| 0.424 | — 0. 74A HEATER 


N LENS 


AL/STG/IS 


JD 
Q 
sh 


"Eh e beren ve 
oy ena] 1 — — ac 


E n 
vata D ua s ein Ios 


| 
Š 
à 
E 


SE Droopin 
_ [Output Voltage | Output j CIPCUIL Pins | volt. 
SE (22 %) Current Current Geer Settin SS 
ST | 105~200% S 


30-60 % | 


+550 V 0.1 mA |100 mVp-H |. | [CRT 


H10 |-10 kV 100 A |l Vp-p CRT HV 
| | POST HV 


PM |-650 V 0. 1 mA |100 mVp-p PM HV 
HV ` 

P : Provided E : Fixed 

N : Non-regulated AC: Alternating Current 


8-5 HV POWER SUPPLIES 


8-5-1 Protective Circuit 


(1) The CRT HV power supply operates simultaneously when the | DISPLAY 
switch is turned on. 


(2) Interlinkage with Vacuum 


The 30 kHV power supply, POST HV power supply, and PM HV power 
supply are operable when the column is under high vacuum. (When the 
column is under high vacuum, connector V5 pins D-H) are shorted in the 
evacuating system rack. In order to operate these power supplies under 
low vacuum of column, short pins O-H on the plug side after disconnectir 
connector V5.) 


(3) Interlocking with Specimen Exchange Chamber Peep Window 


When the specimen exchange chamber is attached, PM HV is not operated 
unless the peep window for specimen exchange is closed. (A microswitch 
is assembled to the lid.) 


8-5-2 30 kHV Power Supply 
(1) DC Power Supply 
CN31 (1) +36 V 
(2) 0 
6) -15 v 


x me solea quspay yuaya 


I —— Applied under high vacuum only 


(2) Output 


T 30 ~ 36 Variable 
kHz by VRI on 
PC-H30 
FILAMENT ! | 16 - 18 
02 | 2.3 0, : 
power supply d | SE DEER | kHz 


` 


8-5-3 POST HV Power Supply 
(1) DC Power Supply 
CN33 (1) GND 


E - d 


Applied under high vacuum only 


(2) Output 
+10 kV +10 % (variable by VR1 on PC-H10) 


5.4 PM HV Power Supply 
(1) DC Power Supply 


| + 
CN32 © 24 V —=— Applied under high vacuum only 


(3) GND 
(2) Output 
Max 650 V +5 % (variable by VRI on PC-HPM) 
Min PO VELS 


8-6 PRINCIPLE CIRCUIT DIAGRAM OF SAWTOOTH WAVE 
GENERATOR CIRCUIT 


R-S FLIP-FLOP 


Blanking 
Output 


Flow a 
Negative 
x Current Flow a Positive 


Through Rl. Current Through R2. 


l 
pp E -~-- Voltage to Turn on Q2. 
I 


Zë ---- =- EE bebe Voltage to Turn on Ql. 


TEA AA SN SAS AS SS SS SS is As ti ete rs smi Gi š TO 


8-7 PRINCIPLE CIRCUIT DIAGRAM OF BLANKING CIRCUIT 


(1). SSM, HSM<2, 2A. 2B; HES22R aná Other Cathode Blanking 
AN V | 
. VIDEO SIGNAL | 


í (2) S-500, S-550, S-700 and S-400 Grid Blanking 


' 

i 
¡3 
S 
cS 
KS 
iB 
H- 
tB 
IB 
E 
NS 

: 
H- 
IE 
ET 
^ if 
E =- - 
te 
13 

i 

H 

t 


— tatit so Ps Hs E t pea po "CL "HET bel DA Tur Lada ge mate 


eom nag cmm mm ems 


AAA AA A esee pay A 


p: 


x 8-8 SCAN SPEED 


| — oer A BENE. 
MODE Tx TXB Ty | TYB af Lanes. | SYNC 
| 0.12ms | 0.05 ms| 0.025s | 0.002 s 


0. 12 rns 0. 05 ms 0.025 s 0.002 s 709 


Less 500 


YES 


| 0.03 ms 0.060 s 
l j| 0.03 ms | 0.066 s | 


167 TES 


I 


88.3 s res 
PHOTO 
TEA 

l E 
S 83.3ms 5 ms 208 s TES 

ux Tis CISCO La 
2500 YES 

e Firme [items jara] 
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8-9 VISUAL FIELD SIZE OF EACH MONITOR CRT 


145 MONITOR Deflection Area 


MONITOR Visual Fiela 
PHOTO MONITOR 
Deflection Area 


PHOTO MONITOR 
Visual Field 


| Photographic 


Note: Magnification of image displayed on each monitor: 


l. MONITOR —————————=> Indication on magnification 
meter x 1,23 


ée PHOTO MONITOR — ———e Same as indication on 
magnification meter 
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o LENS 


i Checks. 0 is 
No. f E 1ng 
| Point NE 
Position | 
] [Check the power supply CN10 peus 


voltage. 


Check the connection of 
connectors. 
CN17 (OBJ VR) 
CN12 (POWER 
TRANSISTOR) 
CN12 (STANDARD) 
CN13 (LOAD) 


| 3 [Check the reference voltage |TP1 —— 
| (ZD) 


4 |Adjust the reference voltage.|TP2 VR8 
at 30 kV 


5 ¡Check the linkage of HV. 
| at 25 kV —— 
20 —— 
" 15 — 
10 CIS == 
e Sege 
4 i V R9 
3 VEZ 
2 VR1 


6 Check the condenser lens. 
30 kV notch 1 


4 


O ON UB un 


7 |Ripple of condenser lens. TP6 | 


8 - 12. 


Specification 


| 438 V 


NN WN Fa = Fa O O 


18.3 + O, 


p 


80 V 


+0. 02 V 


me NENU + UR 


. 29 + 0. 
. 74 50. 
, 10 = 0. 
. 35 = 0. 
. 37 + O. 
«12 = 9, 
. 83 £ 0. 
. 50 + 0. 


. 635 V 
. 883 V 
¿134 Y 
. 379 V 
621 V 
e 875 V 


123 V 


OL. N 
62 + 0.1 V (Corresponds 


DV 


05 V 
05 V 
04 V 
03 V 
02 V 
02 V 
02 V 
01 V 


to 1.19 A) 


. 4mV or less (2100 or 


ess 


o LENS (cont'd) 


¿10 


8 ¡[OBJ LENS 


d 


9 |OBS FINE 


20 kV WD 5 mm VR3 


o Adjust obj lens current to 
medium current by using 


o The obj lens current in- TP10 <= 


vM ea ee saa as — ere O A en ee 
TE SIRS IAS = 


SET ien 


Check A » 
ing Specification 
Point ; - 
| Position 


10 VR4 
15 TP10 | VRS 
25 VR6 
35 VR7 


` 


the VR3~VR7 at each WD 
with FOCUS FINE and 
FOCUS COARSE knobs set 
at middle positions. 


The obj lens current 
becomes minimum at fully 
counterclockwise position 
of FOCUS C. knob and 
maximum at the fully 
clockwise position. 


Each current should be 
overlapped. 
(1.5 % or more) 


— RNAS a 


+10 + 2 mV 
creases when OBJ FINE 
knob is rotated in clock- 
wise direction. 
20 kV 
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, y 
Marien E 


Le cr vat o S EE a EES amy E DA rat e AA 


o AL/STG/IS 


|Adjust- 
ing 
Position 


No. Specification 


Check the reference voltage. 
at 30 kV 719,58. V +] Oe 


-5.58 V +5 % 


Check the power supply 
voltage. 


en A oe een 


x GUN ALIGNMENT 
$ (+0.21 À + 6 %) 
x 


+2 % 
+2 % 

STIGMATOR (+0. 17 A + 6%) | 
X +2 % 
Y -5. 58 V +2 % 
J 0 +5 mV 
+5 mV 


š CH 


o Stigmator current is shut 
down with STG SW set to 
OFF. 


V 5 |STIG-ALIGNMENT 

| STIG X ; Fully clockwise -5.58 V 
+5.58 V 
-5,58 V 


T5,59 V 
25,58 V —— +5. 58 V 


M STIG Y ; Fully clockwise 


in VR15 Fully counterclock- 
| wise —=fully 
clockwise 


VR12 -9 -5.58 V—=+5.58 V 
Gë VR13 -10 -5.58 V —— 45.58 V 
dd | VRIA däi -5.58 V —— 45.58 V 


mg dcc A 
r 


rl rod 


a ir a a ber ci dar w 
" ah. 


iT Gi Mella EDT rt mtm i tm lt M mn t trt at e A s n 
> Ç APA L-—— 
Ë ña in aom eh 


dr Le LLL ITE 


auia E 
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OE S m NR 
É: EE PE: EE SES — ree 
RE PR /ÇE E EE) nnn Ed ted SE Ze eu EE Pt aa SR Seege be Sa Bees AS 


p " Sd Moo Ye 7 v m 
Emme Sai uiti aede Fic em a 2 ge mieten IEA A e 
A E o aint O e TETN aaa "E RO ht A e fA, Ske ors 
EE) x SSE Se PE EPA AO w <Ç NEGER 4 š vi Very "o. d 


| o AL/STG/IS (cont'd) 
| Check pauses a ; 
l No. i ing Specification 
Point ` "» 
Position 
| 6 [IMAGE SHIFT (+0. 178 A) 
| o STIG X, Y: Middle position 
| STIGAL VRI2«15: Middle 
position 
IS X: Fully counter- TP53 -8.37 V £7.5 9$ 


clockwise —— 

fully clockwise 
IS Y: Fully counter- TP66 +8. 37 V +7.5 % 
l clockwise —. 

fully clockwise 


lo STIG X, Y: Fully clock- 
| | y 


wise 
IS X,Y: Middle 
position 
LENS VR15 Fully counter- IPO63 +1.12 V changes 
| clockwise — fully clockwise 
| 
LENS VR12 Fully counter - TP63 La EE V 
clockwise — fully clockwise 
LENS VR13 Fully counter - TP66 +1.12 V 
clockwise — fully clockwise 
LENS VR14 Fully counter- | TP66 41,12 V 
clockwise —= fully clockwise 
7 | Circuit must not be oscil- 0.5 mVp-p or less 
lated. (1x1074) 


Ripple: GA, STG, IS 
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eege RA A CR PATA Ze A SS 7 
"d 


RATA AA 


Aere iesch 


ES 


A EA ii 


o SG 
Check ENSE bun A á 
No. ing Specification 
Point 
Position 
l | Check the power supply 
voltage. 
O Power supply must not |CN27 (D ) 2 Y AC 
be oscillated. (2) 
Q +15 V 
0 
| I © -15 V 
2 | CN18 (SCAN SPEED cir- 
cuit board) should be con- 
nected. 
3 | SCAN SPEED 
u X amplitude adjustment |TP8 |VR7 8 Vpp(0. 4 V) 
u X zero adjustment TPS. {VRS 0 (+0. 1 V) 
2 
l 4 | SCAN SPEED [Z | 
E Y amplitude adjustment 8.8 Vp-p(z0. 4 V) 
i Y zero adjustment 0 (+0. 1 V) 
: 5 | SCAN SPEED adjustment:X T Tp 
e (ms) | (ms) 
d B 
1 | Y ae i j 
l | | 
i E 0.03 +10% 
a | 
d 6 | SCAN SPEED adjustment:Y 8 T GE | 
i (s) (s) 


lines 
SA DOO 


lines 

C22 1. | 1000 210% 
lines = 

(C20) 0. 060 161 s: 

0.066 lines 


+10% 


* Synchronized with LINE 
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` y E HOOK 
j i L 
2 
g 
Ñ 


A eR REET ee ——— w. 


Adjust- 
ing 
Position 


Specification 


PHOTO operation (1) 
(CN7 should be connected) 
When depressing the 
PHOTO SW, the PHOTO 
lamp is ES? 


PHOTO operation (2) 
PHOTO SPEED 


9 [PHOTO SCAN SPEED: X | E Tp 
| | (ms) (ms) ` 


rj 
FU 
CO 
< 
bd 
Ha 
U | 
Ú) IO 
UJ 
p= 
DIO | 
UJ 
at 


agam 
P. jui 
= |O 
~} 


* Synchronized with LINE 
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E A GR RR A XS E E N E TR las < 
AR E o sassa s z 


Adjust- 
ing Specification 
Position | A 
11 |Linkage of accelerating 
voltage 
CNT (HV SW circuit board) X | Y 
should be connected. Vp-p 
X, Y 
| 
WË ae EM 
Cuo ROJO, 
| NEN NENNEN 
Lio 
—— INE. AA. BA. eege 
12 | Change of XY output for 
CRT. 
V-X amplitude CN23-4| VR14 1.76 Vp- ' 
P-X amplitude CN23-4| VR15 2. 0 GE ) Roughly adjust. 
V-X zero adjustment CN23-5| VR16 +5 ~ -5 V ee variable 
P-X zero adjustment CN23-5| VR17 t5 = -5 V range. 
V-Y amplitude | CN23-6| VR18 4.4 Vp- : 
P-Y amplitude CN23-6| VR19 0. 88 Ves ) Roughly des 
V-P zero adjustment CN23-7| VR20 +5 — -5 V 
P-Y zero adjustment CN23-7| VR21 +5 ~ -5 V me variable 
range 


TV-X zero adjustment CN23-5| VR300 +5 ~ -5 V 
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SS E SS O LES o e E A lve COE nin a epo epo ES 
UU AN None = nee SERE 


O: DEB 


Adjust- 
| ing 
.| Position 


* 


Check the power supply 
voltage. 


CN23-1 
-à 
-3 


CN34-1 
22 
- 3 
-5 
-6 
= 7 


Check ot CRT-DEF 

o RL1 operates with VIEW 
mode. 

o RL] does not operate with 

PHOTO mode. 


< VIEW > 
X amplitude (1.76 Ap-p) 
Zero (pos tion) 


Y amplitude (2. 2 Ap-p) 
zero 
<PHOTO> 


X amplitude (2.0 Ap-p) 
Zero 


Y amplitude (0.4 Ap-p) 
zero 
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anap As 


Specification 


= em on AES ee " ieee og ios 8 = E i KE zeg 
2 i 2: yu s n 
ENS - B nee . me E " $ 3 WK AE Me at dr 
a y TATE PI Y AA ` T Rach" Zo, A2 " AN à d 
DS Z ^ ^ he NR (OE Š - ; ^ W 4 GO A 
DE em entities as A "SE uc AJ š ` bs X ny o Ç ^ der Tua: AM 
Im as MAS SA Y + n^ Ba "weer «M : «de y? , y T zd oo, mn Py e 
b d * peri x” ‘ 7 ` ds UN > - HITA Y, a E AE at 
` Es vi d ¿ A E r N « d ` ^ d è Ze in: A 29075 
e ; x A A E" a à n a o P s 
Lë p " e ia 
A — > e d vie am aue 
% Y ; ~ , SE ^ V 
‘ WW Dien aD ¿IIA e A mat Se - et — = m -ate 


ial AN 
EDT " 4 A rd y i 


SO, LV 


+40.1 V 


+40.1 V 


+0.11 V 


` 
DEA 
y 
Ë 
i 
H 
] 
{ 


' 
enen wet, 
n 


— , o — A. 


—— ram mm arat m m meea e = 0 ae 


ee - 


o DEF (cont'd) 


No. 


3 | Adjustment oí COL DEF 


O 


4 | Adjustment of COL DEF 
oscillation. 


O 


Check 
Point 


ing 
Position 


Connect the CN21 

(MAG SW circuit board) 
Connect the CN20 

(DEF coil) 
Insert the Fl and F2. 
Set the display panel to 
VIEW [š] mode. 
Turn the MAG'FINE VR 
fully counterclockwise. 
Set the HV to 30 kV. 


X amplitude adjustment TPZ See 


Amplitude becomes TI^2 
1/3 when turning the 

MAG FINE VR fully 

clockwise. 


Y amplitude adjustment TII Seegen 


Amplitude becomes 1/3 TP4 
when turning the MAG 

FINE VR fully 

clockwise. 


RL2 on the DEF circuit 
board operates at notch 
T or higher position of 
MAG COARSE SW. 
Turn the MAG FINE VR 
fully counterclockwise. 
Set the HV to 30 kV. 

Set the diaplay panel to 
VIEW [ |] (TV) mode. 


Adjust the VR so as not X: TP2 | VR1,2, 3 
to oscillate when the |Y: TP4 | VR4, 5 
MAG COARSE SW is 
changed from low mag 
position to high mag 
position or vice versa. 


—c sn s IAEA TTP REET INTIS TRA A vw aqsu im ALACANT A A A ER Kate 


Adjust- 


Specification 


Vp-p 
Within 3 % 


Vp-p 
Within 3 % 


+0.02 V 


+0.02 V 


o DEF (cont'd) 


ui, 


SPOT KILLER 


VIEW 


Ui 


N 
o Check waveform with the 
CN24 (CRT coil) discon- 
nected. 


TAR tt NL AC la = — RS NET OPER ERR RE EBENE ED 


Adjust- 


ing Specification 
Position 


+14 V Operation display 
0 — 
-14 y | 


E] 
+14 V | 


0 —— 
-10 v 


a ls aie 
il a EN 


r ease 


dese 


de NEE x Do ÓÓ- e um d e E E H se 
E DER AO BRCM ett wamprami vier "ert n mn engem zungen 
E ` . ` e Eo ac 29 


amem < ub 


Sr: mn “ye 


e bel Gel am aay act 


ELE PEE 
A E? 


d De CH 


en oid "éi P 


WI ape e 


D 


AT ce als Ac E ` Ai 
H Fei w ` H 1 D 
- : d 
^ a a S E 


wn, Ro DE PEA —1 


—— ee NUN 


e 


A A e E BS j : 
SAE PEE Fie e Le gd pma QR A Ee Te * L e 
Cien wawana pi aa et A Lu ee 


o FOCUS MONITOR 


Adjust- 


ing Specification 
Position | 


No. 


l |Set the FOCUS MONITOR 
to ON. 
o X waveform is as follows | SG 
at any SCAN SPEED. TP8 
| 


Synchronized 
with LINE. 


E 


Y waveform (COL-Y) 


2 


| X waveform (CRT-Y) . DEF 

O Apply sine wave of 
200 Hz and + Vp-p 
ripple to CN28 (EXT 
SIG) and the waveform 
at right will be seen. 
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o VIDEO AMP 


No. 


1 


6 


— — - M — . 
DOS 


Check — 
| si || Position 
Connect CN27 (power | 
supply), CN26 (HEAD AMP), 

ICN7 (HEAD AMP BRIGHT- 

|NESS) 

¡Turn the BRIGHTNESS knob TP]; 
from fully counterclockwise 

to fully clockwise position. | 
ITV | TV out 


out 


| The HEAD AMP must not 
| be Oscillated. 


| GAMMA CONTROL 

¡O Disconnect the CN26 

| (HEAD AMP). 

Connect oscillator to the 

CN26. 

Apply sine wave (1 kV, 

0.2 Vp-p) through the 

CN26 (3), | 
Turn off the INVERT SW. | 
The waveform changes TP20 3 
when the GAMMA SW 

is turned on and off. 


TP13 


O 


Check of frequency re- 

spoñse. 

o Check the frequency at 
the position where the 
output (gain) becomes 
half when the SCAN 
SPEED is changed 
while applying a signal | 
with oscillator through 1 
the CN26 (3). 


Input 0.05 Vp-p 
INVERT OFF 


z TP16 


[olks] 
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Specification 
-15 V 
e 
+] V 
Voltage of 


+0. 5V higher 
than that of 
TP 13: 


| 3MHz or higher 


70 kHz within +15 75 
16 kHz within -15 75 
16 kHz MEI eus eo 
500 kHz within +15 75 


V 2 FE A AAA eee 
d EEN > — St ee ER UPOUEVPHXES am SEG ET VENER EE, M 


a4 


o VIDEO AMP (cont'd) 


7 [GRID BLANKING 


o [E] 


O 


o Check the voltage for 


, 8 |CATHODE BLANKING 


iO 


Make sure of the check 


Check 
Point 


REDUCE 


the external signal 
terminal. 
CNo2 (ij) (EXT. 
BLK'NG) 
CN66 (EXT. 
WHITE) 


Š 


Specification 


e 


TIT MK — — =. 


Low —|rPi6 | Lexy. 


Connect the CRTs to the 
CN35 and CN8. 

Connect the CN27 (power 
supply). 

Connect the CN7 (VIEW 
BRIGHT VR) 


points at right. 


CN8-1 
-à 
-3 
-4 
-5 
-6 
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+27 V 
+36 V 


0 
+12 V 
V.CRT-K 
VIDEO SIGNAL 
0-+550V Variable 
+550V ` 
+12V 
+24V 
P.CRT-K 
VIDEO SIGNAL 


E ae. Vr m4. e 

Jd peopel c Re pal ah Lo o Lo EES EE SERS FC Wee EST ATS SE «o ` gs UI TAE 

A d'Kleed ege *; pinos ^ get M - E : DE moll $ $ E * ` 4 $. y EAN 2. - 
cnn cap piis eegene Ri e - — iu 


d c3 SE AA ASA A o A e cen I —a 
———— — Z mr eon to SC TM — a a Š — nF mm em cre m — = s x ——— — s _ = AAA 


Check |] 490ust- 


1 
Point , | 138 deg 
: | Position 


Specification 


| 
| i | 
. $ lo Raster appears on the | 


viewing CRT at [3] 
| position, 
lo Adjust brightness of the 
| viewing CRT. 
VG = «0.6 V 
VIEW BRIGHT VR: 
Middle position VR22 Raster : Grey 
o PHOTO CRT | | 
| Make sure that the CN8-5 ] 9. 4v 
PHOTO CRT is in blank- mr 
ing condition with VIEW | WE 


mode and is released —n 
with PHOTO mode. 


Set the VG at +0. 6V and VR23 exposure 
adjust the PHOTO CRT i meter 
with PHOTO mode. 


Adjust the raster focus. VR24 


9 [Check enhanced brightness |TP16 | | +2V higher (40.5 V) 
at SCAN SPEED [_] 
(TV) mode. 
The VG should be higher 
than that of any other SCAN 
SPEED. 
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Wat ae VE. Ce b: Eo” 
RR TI RE OS ST TP ee Sot a es uN 
Ka A we oW E tm PART ATEXSHER REA VS RARAS A O SRA EEN 
` - Rs Ts A ATA 


o CRT 


Adjust- 
ing , 
Position 


Specification 


VIEW C924 P7 


These apply to the CRT 
PHOTO C818 P4 delivery regulations for 
| S-500, S-550 and S-700. 
2 [VIEW CRT-1 
o Orientation and inter- Deflection | Within kl" 
section perpendicu- coil 
larity of raster. 
Deflection center LE, 20 a 
Adjust the raster ampli- . Geen 18 +1 mm 
tude to 145W x 160H. : 
(The mask is 135Wx150H 
and exposure area is 
110W x 150H). 
The above adjustment is 
done by using EI mode. 
3 [VIEW CRT-2 


o Set the SCAN SPEED to 
KH mode. 

o Adjust the deflection 
center of X scanning 

raster. 


4 |PHOTO CRT 
o Orientation and inter- 
section perpendicularity 
of raster. 


Deflection 
coil and 
furnished 
magnet. 


Within +0. 7° 


Within +1 mm 
of CRT ` 
center. 


o Deflection center SG 
VR17,21 


SG 
VERI5,I9 


o Adjust the raster amplitude 


to LBW x 130H. llo x15 


(The exposure area 1s 
90W x 120H.) 


+1 mm 
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o CRT (cont'd) 


No. 


| 


4 PHOTO CRI (cont'd) 
o Linearity of circum- 
ference of CRT 


(pincushion) 

e ! 
Ara x 100< 2 

- ! k 
DEB o 


A, O — ATA E a ee Em ge vm 
, 


of CRT. 


on CRT image. 


[A-A'| 
A 


< 


|B-5! 
mud 


Remarks: D: 


x 100 < 20%: 


x 100 x 20%: 
= 20 %: 


H Ü P DO 


o Magnification error at 
center and circumference 


In case of A= B= 1 cm 


Display alone 
T: Display plus 

microscope 
column. 


Position 


Def- 
lection 
coil. 


— —— . ———— —Ó——————— 


TE EE 


Specification 


2270 % 


Within 20 % 


A tti en rr CE 


A —— mmis fM rm trn a t 


o STG. MONITOR/DYNAMIC FOCUS 


Check ae di 
SÉ Point mng 


1 |ISTIG. MONITOR 
o Turn on the STIG 
MONITOR SW and make 
sure that the oscillator 
output is of sine wave. 


o OBJ LENS current 
This current changes 
when thè VR of AMP 
is turned from fully 

x counterclockwise to 
fully clockwise. 


Position 


VR11 


LENS 
TPIO 


2 |DYNAMIC FOCUS 
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Specification 


50 mVp-p 


0.8 Vp-p 


Set the ABC SW to AUTO. 
Turn off the INVERT 
SW. 


Make sure that the ABC 
input TP21 is connected 
to the VIDEO AMP out- 
put-T P20. 


N, 


Connect the HEAD 


- AMP. 


Set the SCAN SPEED to 
mode. 


Adjust the VR331 so 
that the signal at TP2] 
becomes zero. 


The above condition 
should not be changed | 
when the SCAN SPEED 


is set to [3] and Ka 


modes. 


Also, it should not be 
varied even at the 
SIGNAL INVERT. 


ing 
Position 


Leal VR331 


TPél 


TP21l 
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Adjust- 


OV 


0 V 


0 V 


Specification 


o B/C COLOR BAR (BRIGHTNESS, CONTRAST COLOR BAR) 


Adjust- 
ing 
Position 


No. 


1 | BRIGHTNESS COLOR BAR 
o Adjust the VR] so that 
half of the color bar LEDs 
are lit when the voltage of 
TP20 (meter input) on the 
SG circuit board is set to 
ON 


2 | CONTRAST COLOR BAR 
o Make sure that half of 
the color bar LEDs are 
lit when the voltage of 
TP20 (color bar input) 
on the SG circuit board 
is set to the following. 
500 Hz sine wave 


L 1.6 Vp-p 


None [00082000 
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exc ir M LL AS zn t 
ESA AE A — e aa marie, 


' Logg Spa se — A ASA A E EE eR ent Fie AE 
AT ERTS SRO sas Ep ok ren ae RL ES 


o MAG INDICATOR-I 


M Check |24ust- — 
NO. Point "(ADR peciiication 
l1 [Check of power supply. | | E V 
| 0 
| -15 V 
2 [WD switch : (15 mm) | 
FOCUS COARSE: Middle | 
position 
LOW MAG SW: OFF ` 
MAG FINE: Fully counter- IMAG, MAG, 
E clockwise IND, IND, 
position. cis | [ons 
MAG COARSE: Fully 163 VRI 0. 326V 
x counterclock- | 
| wise position. | 
3 | The voltage in item 2 above |IC3 (6) — | 0. 978V 
becomes triple when the | 
MAG FINE knob is turned | | | 
fully clockwise. 
4 [Return the MAG FINE knob | 
fully counterclockwise. | 
5 |The above voltage changes | 
when changing over the 
WD switch. 
[1| 35  |IC3(9 [None | 0.178 | 
|2| 25 |1c3@ None | 0.230 | 
ONE IC3(6) |None | 0. 326 £2 % 
Al 10 [1¢3@) [None | 0.412 
[5|] 5  [c3(9 [None 0.539 


6 | WD switch: [3], 
MAG FINE: Fully clock- 
wise position. 


o The above voltage changes 
when rotating the FOCUS 
COARSE knob. 


[Fully clockwise |IC3 © 
Middle position |IC3 (6) |None 


Fully counter- tc? (6) None 
clockwise | 
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o MAG INDICATOR-1 (cont'd) 


Adjust- 
ing, 
Position 


Check 
Point 


Specification 


WD switch: j 0.294 V +2 9o 
MAG FINE: Fully counter- 
clockwise 


position. 


FOCUS COARSE: Middle 
position. 


o The reading ‘of the mag 
indicator increases by 1 
digit at IC3 output of 
0.98 V when the MAG 
FINE knob is rotated 
clockwise. 
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o MAG INDICATOR-2 


Check | 49ust- 
No. I ing 
Point ; - 
| | T | ‘Position 
1 ¡The voltage of 0. 326 V is 


given on the analog output ' 

¡((1C3 output) when setting the 

IMAG to OFF, MAG FINE 

to fully counterclockwise 

position and FOCUS 

COARSE to middle position. 

Adjust the VR3 so that the 

DIGITAL DISPLAY NUMBER 

¡becomes ''33'!, LED VR3 
2 ¡Figures at right show the 


KE for each notch 
‚of the MAG COARSE switch. 


Specification 


Adjust= | — 


i ing Specification 
Position 
Connect the HV (H30) circuit|CN3-19 +15 V 
board and HV tank to the 0 
respective fixed positions. -15 V 
| + 5 V 
Turn on the HV switch. +9 Y 
Change the HV 2 kV |LED 2 kV lamp lights 
Y e 2 
| 30 kV 30 kV 
EMISSION COLOR BAR 
(Acc. voltage: 30 kV 
Emission current: 150 RÀ [|H 30 0.594 V El. 2 % 
circuit 
| board. 
$ Emission color bar output | LED 15 pes xl pc 
x Acc. voltage: 15 kV |H 30 0.545 V +2. 5 % 
i circuit 
] board. 
: Emission current: 150 pA 
! mission color bar output |LED 15 pcs +l pc 
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Section X 


MAINTENANCE 


10-1 PERIODICAL MAINTENANCE AND INSPECTIONS 


Inspect the follow 


ing parts periodically once every six to 12 months so the instru- 


ment will operate normally. 


(1) Once every 6 months, shut off the cooling water to the oil diffusion pump with 


(6) 


the column under the high vacuum working condition. Check the following 
items. 


(a) The 100 V AC for the oil diffusion pump turns off. 
(b) The alarm buzzer sounds. 
Check the oil filter of the oil rotary pump for clogging once every 6 months. 


If the oil receiving vinyl pipe of the oil filter is clogged with oil, replace the 
oil filter, otherwise the evacuating capacity deteriorates. 


Check the oil rotary pump tor the specified oil level once every 6 months. 
Check fuses for normal condition once every year. Replace them if faulty. 


Check the specimen chamber and specimen goniometer stage for ingress of 
foreign substances. 


Foreign substances may cause image troubles or absence of image when 
photographing a specimen current image. | 


Cleaning of the electron optical system. 


10-2 CLEANING OF S-430 FIXED APERTURE 


(1) 


(2) 


For the method of cleaning the condenser lens aperture, see the instruction 
manual. ` 


Cleaning of objective lens fixed aperture 
(a 


) Turn off HV power supply. 

(b) Depress AIR switch on the evacuating system operation panel. 
) 
) 


(c 
(d 


Detach four setscrews of the objective lens assembly. See Fig. 10-1. 


Detach the main evacuating pipe by removing one upper and four lower 
setscrews of the pipe. See Fig. 10-1. 


(e) Loosen the setscrews of the objective lens movable aperture, and pull 
out the aperture slowly. See Fig. 10-2. 


(£) Evenly screw in the attached four objective lens lifting screws into the 
four holes other than the objective lens mounting screw holes, and lift the 


upper part of the column by separating it from the objective lens as- 
sembly. See Fig. 10-1. | 


10-1 
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(g) Detach DEF and condenser lens connector setscrews from the console 
rack, and remove all connectors. 


~ 


Be careful during this work since very fine wires are employed. 


Be 


Main Evacuating Pipe 
Setscrew (x 1) 


"a3 A ae Š 
wee! Graz 
E Ve Ba 


Objective Lens 
Assembly Lift- 
ing Screws __ 

(x 4) 


jo: 
Main Evacuating Pipe 


Objective Lens Assembly 
Setscrews (x 4) 


Main Evacuating Pipe 
Setscrews (x 4) 


Objective Lens Movable 
Aperture Fixing Push 


Fig. 10-1 Column of the S-430 


Fig. 10-2 Objective Lens 
Movable Aperture 


(h) After winding the cords detached in step (g) around the column, lift the 
magnetic path and lay it on its side, and detach the aperture by the 
following method using the attached aperture take-off tool (Fig. 10-3). 


(1) Screw in the take-off tool shown in Fig. 10-3 clockwise by 2 ~ 3 pitches 
into the female screw inside the objective lens fixed aperture with the 
internal column head protruding from the outer cylinder by 2 ~ 3 mm, 
and then screw in the internal column clockwise until it no longer moves 
while holding the outer cylinder. After fixing the internal column 
securely, turn the outer cylinder counterclockwise to detach the fixed 
aperture. | 


(j) For assembling the fixed aperture, reverse the above procedure. 


Outer Internal 


Cylinder Column External Thread 


7 
Internal Thread 


Fig. 10-4  Sectional View of Objective 


Fig. 10-3 Aperture Take-Off Tool Lens Fixed Aperture 
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10-3 CLEANING OF S-450 FIXED APERTURE 


(1) For the method of cleaning the condenser lens aperture, see the instruction 
manual. 


(2) Cleaning of objective lens fixed aperture S 
(a) Turn off the HV power supply. 
(b) Depress the AIR switch on the evacuating system operation panel. 


(c) Vacuum is lost completely after about 30 seconds. Detach the Specimen 
goniometer stage from the column. (Set each specimen control knob to 
the specimen exchange position. ) 


(d) Screw in the take-off tool shown in Fig. 10-3 clockwise by 2 ~ 3 pitches. 
into the female screw inside the objective lens fixed aperture with its 
internal column head protruding from the outer cylinder by 2 ~ 3 mm, 
and detach the fixed aperture by turning the internal column clockwise 
while holding the outer cylinder. 


(e) For assembling, reverse,the above procedure. 


Fig. 10-5 Specimen Goniometer Stage Detached Outside the Column 
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- 3 
Set this knob ! 
to about 20. 


Set this knob 
to about 20. 


— i 


(Set this knob to the specimen exchange position.) 


Fig. 10-6 Items to be Checked before Detaching the Specimen Goniometer | 
Stage Outside the Column : 


CAUTION 


EXCHANGE POSITION 


Fig. 10-7 Specimen Exchange Position 
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Schematic Diagrams 
for the 


MODEL S-430 AND S-450 
SCANNING ELECTRON MICROSCOPES 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 


(13) 
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MODEL S-430 AND S-450 SCANNING ELECTRON MICROSCOPES 


Coil Wiring 

10 KV PM HV 
Magnification Indicator 
DEF AMP 

Power Supply-1 

Power Supply-2 

30 KV HV 

Wiring Diagram 

Lens Power Supply 
Alignment PS, Stigmator PS, Image Shift PS 
Scan Generator Video Amp 


Evacuating Sequence 


PS-4 


DWG. NO. 
35318020 


35318021 


. 25318022 


25318023 
25318024 


25318025 


.25318026 


25318027 
25318028 
25318029 
15318030 
15318031 


235339175 


